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Burdick and Howson, Chicago. 


LTHOUGH this article will be 
concerned primarily with munici- 
pal water works, which comprise more 
than 80 per cent of the 13,000 water 
plants in the United States, the con- 
clusions reached are equally applica- 
ble to privately owned water works. 
Both types, it is believed, require an 
increase in rates if they are to con- 
tinue to furnish satisfactory service 
and meet and anticipate growing re- 
quirements as they have in the past 
two decades. 
It is just as much the obligation of 
a water utility to provide an adequate 
amount of money for its orderly ex- 
pansion as it is to set up a deprecia- 
tion reserve to guarantee its continuity 
of service; both should be calculated 
in terms of the purchasing value of the 
dollar at the time the expenditure is 
made. A worn-out boiler, for exam- 
ple, must be replaced by a new one, 
which cannot be purchased at the same 
price as the original. Industry is rec- 
ognizing its growing inability to finance 
replacements from depreciation re- 
serves computed at normal rates on 
original cost and, in general, is taking 


A paper presented on January 19, 1948, at the Ses York Section 
Meeting, New York City, by Louis R. Howson, Cons. Engr., Alvord, 
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steps to set aside more liberal amounts 
for this purpose. Water utilities and 
utility commissions should likewise 
recognize that it is the property rather 
than the original dollars that furnishes 
the service, and it is the property for 
which adequate depreciation reserves 
should be provided. 

During the past twenty years invest- 
ment in water works properties has 
increased approximately 24 times as 
fast as the population. This fact in- 
dicates that the demands created by 
rising standards for water service are 
a more important factor in determining 
capital expenditures than is the growth 
in population. 

For several years it has been com- 
mon for water works operators to 
express satisfaction that their gross 
revenues, and—at least until the last 
year or two—their net revenues, were 
greater than ever before. Real con- 
cern about the adequacy of water rates 
has developed only within the past 
two years, when the impact of rising 
labor and material costs, combined 
with more normal maintenance ex- 
penditures, increased operating ex- 
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penses to such an extent that the op- 
erating income of most utilities was 
actually reduced. Even now few seem 
to realize, at least until they approach 
some major construction program, that 
the present water rates will not sup- 
port the property in the same manner 
as previously. Water works have 
joined the “profitless prosperity” to 
which many industries have been sub- 
jected for some time. They might 
well learn from the more aggressive 
labor organizations that consideration 
of what the dollar will buy in terms 
of the necessities of water works op- 
eration and expansion is better evi- 
dence of financial stability than the 
number of dollars taken in. 

The water works operator who has 
not given serious consideration to this 
phase of the revenue problem has a 
surprise in store if he is considering 
a major expansion program or, often, 
if he merely undertakes to keep up his 
customary prewar volume of exten- 
sions. In seven out of eight water 
works construction projects with which 
the author has been connected in the 
past two years, it has been found nec- 
essary to increase the water rates in 
order to finance the program. 


Comparative Price Levels 


In a recent JouRNAL article (1) 
the author pointed out the wide dis- 
crepancy between the price level of 
water and of other commodities. This 
difference has still further increased. 
In the period from before the war to 
December 1947: 

1. Wholesale prices increased by 70 
per cent (source: U.S. Bureau of 
Labor Statistics). 


2. The cost of living index increased 


65 per cent (U.S. Bureau of Labor 
Ste itistics s—1935- = 100). 
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3. Retail prices increased 60 per 
cent (U.S. Dept. of Commerce—1935_ 
39 = 100). 

4. Factory wages, which are re- 
flected in the cost of commodities, in- 
creased 55 per cent (U.S. Bureau of 
Labor Statistics). 

Considering the water utility as a 
transportation service, the same con- 
dition holds true. Freight rates are 
up 41 per cent, with an additional 10 
per cent rise in prospect, but the basic 
water rates of most utilities are the 
same as before the war. 


Use of Water Works Net Revenues 


The best operated municipal water 
works endeavor—through a careful co- 
ordination of requirements, construc- 
tion programs and available funds— 
to build from current revenues, as far 
as possible. As a long-term policy, 
this method is approximately 40 per 
cent cheaper than financing through 
bond issues. 

Analyses of a large number of water 
works have indicated that over the past 
two decades approximately 25¢ out of 
every dollar of revenue, or $1.50 per 
capita per year, has been expended 
for plant expansion. In the aggregate, 
United States water works expended 
approximately $120,000,000 per year 
for new construction from 1925 to 
1945. During this period the Engi- 
neering News-Record construction cost 
index averaged approximately 230 
(1913 = 100). In comparison, the 
average for the year 1940 was 241.96, 
and for December 1947, 432. 

In the eight years following 1939 
the water works systems of the coun- 
try expended $770,000,000 for new 
construction, as shown in Table 1. 
This money has been spent in annual 
amounts varying from $53,000,000 to 
= 000,000 during a period 1 in which 
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there has been a continual increase in 
construction costs—and, accordingly, a 
decrease in the construction provided 
for a given expenditure (Fig. 1). 
The 1940 dollar value of the total ex- 
penditure for construction in 1940-47 
amounts to only $627,000,000, whereas 
normal prewar expenditures for water 
works construction during the eight 
years would have totaled $960,000,000. 
It is apparent, therefore, that there is 
a deficiency of $333,000,000 in water 
works construction (on a prewar cost 


basis) since 1940. This is shown 
TABLE 1 
Water Works Expenditures, 1940-47* 
1940 


E.N.-R. Dollar 


Value 


Expendi- 
ture 


 Construe- 
tion Cost $1,000,000 $1,000,000 
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or 624 per cent of the annual gross 
revenue of the water works systems 
of the country—would be required. 
This is 2} times the percentage of 
gross revenue expended for new con- 
struction in the period between the 
two world wars. But operating ex- 
penses are rising and now consume 
more than 54 per cent of the gross 
revenue. It is obvious that a capital 
expenditure rate of $345,000,000 a 
year could not be maintained without 
increasing revenue at least by the 
difference between $345,000,000 and 
$120,000,000, i.e., $225,000,000 per 


125 20-yr Average (1925 - 45) — 


7 


Expenditure 
1940 241.96 127 127 * 
1941 257.84 120 112 2 sol "4 \ » 
1942 276.31 100 87 
1943 289.95 70 58 3 
1944 298.64 53 43 25 1940 Dollar Equivalent - 
1946 345.94 97 68 = 1940 1941 1942 1943 1944 1945 1946 1947 
1947 407.12 143 85 i 
TOTAL 770 627 Fic. 1. U.S. Water Works Construction 
* Federal Works Agency Statistics. 
year. This would be equivalent to 


graphically in Fig. 1 by the shaded 
area below the line representing the 
twenty-year average. It would have 
required the expenditure of $600,000,- 
000 in 1947 to make up this deficiency. 

At 1947 price levels, the construc- 
tion normally built before the war, at 
an annual expenditure of $120,000,000, 
would cost approximately $225,000,- 
000. If a normal rate of water works 
construction is undertaken now, and, 
in addition, the accumulated deficiency 
of the last eight years is spread over 
a five-year period, an annual capital 
ee of $345,000,000 a year— 


about 40 per cent. 

If the accumulated lag in water 
works construction is spread over ten 
years in the future, instead of five as 
computed above, the annual capital 
expenditure for new construction would 
be $285,000,000, which is 554 per cent 
of the gross revenue. To finance such 


a capital outlay would require an in- 
crease of approximately one third i 
revenue. 

Even if no attempt is made to com- 
pensate for the construction deferred 
during the war period, an increase of 
about 20 per cent in revenue is indi- 
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cated as necessary to provide the same either be a 50 per cent shortage in ( 
facilities as before the war. This is needed new facilities or an additional It « 
probably an underestimate, as it as- $270,000,000 would have to be fur- | jine 
sumes that the full impact of wage nished to make up the $600,000,000 jome 
increases was reflected in 1946 operat- present cost. we 
ing statistics. Obviously, to maintain Further discussion with the water T 
the same standard of service and works operator brought out that his | rate 
growth, water rates must be increased. city had accumulated $1,200,000 dur- in I 
A water works operator recently re- ing the war period, which had recently = 
marked to the author that since the been set aside for pipe, valves and hy- (all 


: water utilities had not been able to drants for deferred distribution system 
- spend $333,000,000 of the amount expansion, but that funds would not 
7 600 — be available to install the material when 
it arrives some months hence. i 
| : Water works net from operations 
% 500 |- = — i has increased, on the average, about 
+ Prosperity — ' 11 per cent since 1940. In the same 
; period construction costs have in- 
creased 80 per cent. Because con- 
c+ | ff struction must be financed either di- 
2 rectly from earnings or indirectly from 
| a the sale of bonds, with interest and Ms 
ze amortization provided from earnings, 
it is apparent that the 1947 ability to H 
build—or the amount of new facilities | 24 
. 
200 which the water works net will finance A 
a 
—is but 111/180, or 60 per cent as £ 
much as in 1940. § 10 
100 eg In Wisconsin, where the Public ]| ~ 
1913 1920 1930 1940 1950 Service Commission reports that the 
roi 1946 operating income of all water 9 
Fic. 2. Wages Rates and Construction Costs 
A—E.N.-R. construction cost index (1913= works in the state 1S be 9 per cent a ove 
100). 1939, the ability to finance new facili- 
all building trades ties is 135/180, or 75 per cent as great 
C—Hourly wage rate, laborers and helpers @S In 1939. It might also be noted, 
(1913 = 100). incidentally, that the degree by which 
pended in the last eight years, they 1044 4 of 
should have it on hand now and would 
therefore need no increase in revenues °°"! ™ bi 
at present. But this argument over- 
Future Construction Costs of th 
looks the fact that it is facilities rather 1 
than dollars which provide adequate Whether construction costs will re- Abe 
service, and that this sum would have main at the present level is best deter- [| “""™ 
provided in 1947 only a little more mined by analysis of the major factor oe 
than half the facilities purchasable at in all construction—that is, the cost 305 
prewar prices. Thus there would of labor. , 


if 

i 

ul 
vt 


March 1948 


Construction is always individual. 
It does not lend itself to production- 
fine methods. All water works struc- 
tures, and most other kinds as well, 
are “custom built.” 

The close relationship between labor 
rates and construction costs is shown 
in Fig. 2. Based on an index of 1913 
= 100, the average of hourly wages 
(all building trades) and hourly wages 


Calendar Years 
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struction cost index dropped 23.1 per 
cent. 

In the long upswing beginning in 
the summer of 1932, construction 
wages increased 254 per cent and 
the E.N.-R. construction cost index 
climbed 284 per cent. 

The fallacy of the belief that wages 
can be raised without affecting costs 
is apparent in the construction indus- 
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Fic. 3. Comparison of Construction C« 


(laborers and helpers) stood at 500 in 
December 1947. The E.N.-R. con- 
struction cost index of the same date 
was 432.3, thus reflecting 864 per cent 
of the labor wage increase. 

This close relationship also exists 
during periods of decreasing labor and 
construction costs. From 1930 to 
1932 construction labor wages dropped 
30.5 per cent, while the E.N.-R. con- 


try, where the relationship between 
hourly wages and building costs is 
practically a direct one. As a result 
of this fact, in combination with the 
national trend in wages, there are 
fewer and poorer structures being 
built. 

Construction costs in December 1947 
were approximately 85 per cent above 
the pre-World War II level. Some 


»st Indexes After Two World Wars 
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light is thrown on the future by a 
comparison of construction costs fol- 
lowing the termination of hostilities in 
both world wars (Fig. 3).* If the 
similarity between the two postwar 
trends continues, the time at which a 
break in construction costs may be ex- 
pected is not too far distant. It must, 
however, be recognized that World 
War II was much longer and more 
devastating than its predecessor, that 
price controls were in operation dur- 
ing and after World War II and that 
union labor is much more firmly en- 
trenched now than it was after World 
War I. 

It is believed there will be some 
recession in costs as the influence of 
black markets in materials and labor is 
dissipated by more abundant supplies 
and labor becomes more efficient, but 
any reduction from the present levels 
will not exceed approximately 20 per 
cent, except in building construction. 

The realistic view is that prewar 
prices will never return. Water works 
rates necessarily have to operate in the 
future, and the construction of addi- 
tional facilities is also a future consid- 
eration. Good management recognizes 
the interrelation between construction 
requirements and adequate revenues. 
To meet the construction requirements 
of the next decade (excluding facilities 
immediately necessary) it seems pru- 
dent to base programs upon costs esti- 
mated to range from 60 to 75 per cent 
above those prevailing in 1939. Con- 
struction which cannot be deferred and 
must be built in 1948 should be esti- 
mated to cost from 80 to 100 per cent 
above 1939, the higher percentage be- 
ing applicable to projects involving a 

* A similar comparison of postwar con- 
struction costs, including the Civil War, 
appears in a previous JoURNAL article by 
the author (1). 
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relatively large proportion of building 
construction, where the inefficiency of 
labor and “feather-bedding” practices 
have resulted in costs materially above 
those indicated by the indexes. 


Increased Rate Requirements _ 


First, let us consider the utility in 
which the face value of the net earn- 
ings available for new construction js 
as high as before the war, when $1.50 
per capita was expended for improve- 
ments each year. At present construc- 
tion costs, it would require from $2.75 
to $3.00 per capita to provide facilities 
equal to those formerly built for $1.50, 
indicating an annual per capita in- 
crease of $1.25 to $1.50, or 20-25 per 
cent. But in most water works plants 
there has been a decrease in net in- 
come for the past two or three years. 

Water works revenues, as evidenced 
by the statistics of 100 water works 
properties, average approximately $32 
per year per customer. Prewar op- 
erating expenses before depreciation 
averaged approximately $17.50 per 
year, leaving an operating income be- 
fore depreciation of $14.50 per year. 
Operating costs, including fuel, labor 
and maintenance materials, have al- 
ready increased or are generally in the 
process of increasing to such an extent 
that the annual net income is reduced 
from $14.50 to approximately $10.0( 
per customer. Of the $14.50 per cus- 
tomer per year, approximately half has 
been spent for new construction and 
the rest for fixed charges, return, de- 
preciation and so forth. Assuming 
that the fixed charges will remain 
constant, the amount left for new con- 
struction will be decreased from ap- 
proximately $7.50 to $3.00 per cus- 
tomer per year. But even an annual 
expenditure of $7.50 per customer 
would not purchase nearly the amount 
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of new facilities as in the prewar pe- 
riod. To match these facilities would 
require approximately $13.50 at the 
resent time. Since only $3.00 is 
available, that would necessitate an 
increase of $10.50 per customer, which 
is approximately 33 per cent of the 
gross revenue. This, of course, gives 
no consideration to the accumulated 
deficiency of construction since 1940. 
By and large, it is believed that the 
water works systems of the’ country 
must have a rate increase averaging 
approximately 30 per cent, if they are 
to progress and improve their stand- 
ards of service to the same extent as 
during the past twenty years. oar 


} 
Actual Rate Increases 


Although most of the 13,000 water 
works have done nothing about in- 
creasing rates, a considerable number 
—particularly those faced with the 
necessity of large capital expenditures 
—have studied their revenue require- 


ments and sought relief. ae 
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St. Paul, Minn., increased rates on 
February 1, 1947, by 10-45 per cent, 
an over-all average of 25 per cent. 
Syracuse, N.Y., adopted a 50 per cent 
increase in 1947, A midwest private 
utility company which operates sixteen 
water works has secured rate in- 
creases, through the public service 
commission, averaging 31 per cent for 
fourteen of the sixteen properties. 
Numerous applications are being pre- 
pared. It is hoped that those water 
works which need increased revenues 
and require utility commission ap- 
proval will not be subjected to lengthy 
valuation hearings. The commissions 
should at least grant temporary or in- 
terim increases based upon a proper 
showing of necessity from ‘operating 
records and requirements for capital 
expenditures. 


Reference 
1. Howson, Louis R. Adjusting Rate 
Structures to Rising Cost Levels. 


Jour. A.W.W.A., 39:819 (Sept. 1947). 


WA 
ling | 
y of 
ices 
ove 
y in | 
arn- | 
is 
1.50 
Ove- 
ruc- 
2.75 
ities 
1.50, 


— ay bet A paper presented on September 30, 1947, at the Ohio Section Meet- 
, wa ing, Columbus, Ohio, by Luther T. Fawcett, Secy. and Chief Engr., 
Mahoning Valley Sanitary District, Youngstown, Ohio. 


N examination of the legal aspects Right to Appropriate Property 
of public water supply organiza- The necessary right of eminent do- 
tion in Ohio requires not only a review = ain is common to all of the above 
of the enabling and restrictive laws ON forms of utility organization, with the 
the subject, but also an examination of dominate right of eminent domain pre- 
court decisions and attorney general's vailing for publicly owned water sup- 
opinions on the interpretation ot those ply systems over those privately owned 
laws. (Sec. 3677 G.C.). The sanitary and 
Forms of Water Supply Organization ‘°"S€Tvancy districts have the domi- 
= ; ; nate right of eminent domain over other 
The relative importance ot the varl- public works, utilities and political sub- 
ous forms of water supply organization divisions (Sec. 6602-51 and Sec. 6828- 
in Ohio, as of January 1, 1947, is ap-  17G(¢C). 


parent from the data in Table 1. These ote Say 
utilities furnish water to approximately Bond Financing ; « Ja 
5,200,000 persons in the state : approxi- Publicly owned w ater woites utilities 


mately 5,000,000 through publicly are usually financed by the sale of 
owned plants and the remaining 200,- either general obligation or mortgage 
000—about 4 per cent—through pri- revenue bonds, or a combination of 
vately owned plants. ons both. In financing by general obliga 
- tion bonds, it is necessary to follow the 

Department of Health Control provisions of the “Uniform Bond Act’ 
Provisions of law (Sec. 1240 and (Sec. 2293-1 et seq., G.C.). This aet 
Sec. 1252 General Code) should be requires that when general obligation 
stressed which require supervisory con- bonds are sold they must mature seri- 
trol of all water supplies in the state, ally and in more or less equal amounts 
whether publicly or privately owned, each year. The maturity of general ob- 
by the State Department of Health. ligation bonds for financing water 
This includes approval of plans, ap- works is limited to 40 years, and, if 
proval of eperation and maintenance, bonds are sold to finance the purchase 
and enforcement of orders and regula- of water meters, their maturity is lim- 
tions. The State Department of Health ited to ten years from the date of issue. 
is also required to make an annual in- There has been a growing trend in 
spection of, and report on, every water Ohio municipalities to finance capital 
supply in the state (Sec. 1241 wait a by the sale of mortgage rev- 
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enue bonds backed by the utility and 
the earnings of the system itself. The 
state supreme court has ruled that 
jnce this type of bond is authorized by 
the state constitution, the Uniform 
Bond Act does not control its issue. 
Therefore, revenue bonds are us-ally 
made to mature in the way best suited 
to the earning power of the utility 
which is also to the satisfaction of the 
pond buyer. The sale of this type of 
hond is limited in Ohio to municipali- 
ties only. 


TABLE 1 
Ohio Water Supply Organization 
1 Publicly Owned Systems 


Cities supplied by own system ........ 94 
Cities supplied by an adjacent munict- 
21 
Villages supplied hy own system ...... < 350 
Villages supplied by an adjacent munici- 

82 
Counties with water systems in sewer 


Sanitary district supplying water 1 
Conservancy district with water system = 1 


Tota. 564 
2. Privately Owned Systems 
Unincorporated communities or small 
parts of municipalities ............. 21 
Tota. 46 
Granp Torat 610 


City Water Departments 


The necessary enabling legislation 


ior municipalities classed as cities to 
establish and operate water systems is 
broadly set forth in the Ohio General 
Code, Sec. 3955 to 3981 inclusive. 

A city water department is under the 
general control of the Director of Pub- 
lic Service, who is the managing direc- 
tor; a possible alternative is the estab- 
lishment of a board to take over the di- 
rector’s duties as set forth in Sec. 4326- 


OHIO LEGISLATION 


1 G.C. A water board established to 
operate the water department has the 
same authority as the director. The 
law reads: 

The Director of Public Service shall 
manage, conduct and control the water 
works, furnish supplies of water, collect 
water rents and appoint necessary officers 
and agents. . Such director may make 
such by-laws and regulations as he deems 
necessary for the safe, economical and 
efficient management and protection of 
the water works. . . . Such by-laws and 
regulations shall have the same validity 
as ordinances when not repugnant thereto 
or to the constitution or laws of the state. 


Sections of law regulate the making 
of assessments and the collection of 
water rents, the proceeds of which must 
be kept separate from other funds. 
The disposition of any surplus is re- 
stricted to apply in general to repairs, 
enlargements or extension of the 
works. 

Repeated attempts have been made 
in Ohio to pass laws which will permit 
a municipal council to transfer surplus 
funds from a water department to other 
agencies of the city government. Ac- 
tive water works officials, in coopera- 
tion with the Ohio Section of the 
A.W.W.A., have obtained the defeat 
of most such bills—including one in 
the 1947 legislature—or limited them 
to temporary operation. 

The Director of Public Service, with- 
out other authority (Sec. 4328 G.C.), 
is authorized by law to purchase ma- 
terial or make contracts in amounts not 
to exceed $500. Above that figure, 
bids must be taken after advertisement 
for from two to four weeks, and the 
city council must authorize the ex- 
penditure. With the approval of the 
board of control, the director of public 
service can then enter into the con- 
tract. Ordinarily, contracts must be 
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advertised before award; in an emer- 
gency, however, by a vote of two-thirds 
of all the members elected to the coun- 
cil, it may authorize a director to enter 
into a contract without advertisement 
(Sec. 3965 G.C.). 

Many water works men will be dis- 
appointed that the passage of H.B. 354, 
raising the limit from $500 to $1,000 
for appropriation and expenditure as 
set forth in Sec. 5625-33 G.C., will not 
increase the amount the director can 
spend without advertising for bids. 
This results from a failure to amend 
Sec. 4328, which sets the limit of $500 
the director can spend without adver- 
tisement. 

The city council must authorize the 
sale of any bonds for water works pur- 
poses and must appropriate money re- 
ceived from water sales before it is 
spent. There is also vested in the 
city council the authority to “appoint 
a committee for the investigation of 
books and papers and all matters per- 
taining to the management of the 
water works.” 


Free Water 

Much controversy and many law- 
suits have arisen out of the original 
provision of the General Code (Sec. 
3963) which required municipally 
owned plants to supply water free for 
public buildings, hospitals, charitable 
institutions, schools, fire fighting and 
similar purposes. Through numerous 
high court decisions and opinions by 
the attorney general, it has now been 
established that the part of the law 
requiring free water to be furnished 
schools and charitable institutions is 
unconstitutional. 

Because there have been so many 
conflicting opinions rendered by the 
courts, occasioning considerable con- 
fusion in the minds of water works men 
on the subject of free water, the author 
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requested a statement from the Ohio 
State Bureau of Inspection and Super- 
vision of Public Offices. 
ment, received August 5, 1947, cop. 
tains some pertinent information which 
is worth quoting directly : 


In the case of Euclid v. Camp Wise 
Assn., 102 O.S. 207, the Supreme Court 
held Section 3963, General Code, uncon. 
stitutional to the extent that it requires 
municipalities to furnish free water to 
charitable institutions ; however, that part 
of Section 3963 that provides: “No 
charge shall be made by a city or village, 
or by the water works department thereof. 
for supplying water for extinguishing 
fire, cleaning fire apparatus, or for fur. 
nishing or supplying connections with fire 
hydrants, and keeping them in repair for 
fire department purposes, the cleaning of 
market houses, the use of any public 
building belonging to the corporation, 
...” has not been held unconstitutional 
and is still the law, as we understand it. 

You will note that in the above ques- 
tion, connections for fire hydrants must 
be furnished by the water works depart- 
ment; however, the Attorney General has 
held that fire hydrants or plugs constitute 
a part of the fire department equipment, 
and therefore the cost of such hydrants 
is payable from the general fund and not 
from the water works fund. 

It will also be noted [that] by the pro- 
visions of Section 3963, General Code 

.. the State Legislature attempts t 
prescribe what free water service the 
municipality shall furnish ; however, wher 
a portion of that section was held uncon- 
stitutional, the Legislature adopted See- 
tion 3982-1, General Code, [which] 
merely grants the power to the munici- 
pality to furnish free water service 
Under that section the city may furnist 
free public utility service by ordinance 
when used for a municipal or public 
purpose. 

In that connection the Supreme Court 
ruled in the case of State ex rel. Mt. Sinai 
Hospital of Cleveland et al. v. Hickey, 
Director of Public Utilities, 137 O.S., 474, 
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that the city may furnish free water serv- 
ice to benevolent or charitable institutions 
ynder municipal home rule. 

It would thus appear that while the 
Legislature may not require the city to 
furnish free water service in some in- 
stances, yet by the provisions of Section 
3082-1, and various court decisions, the 
city is permitted of its own volition to 
furnish free water service for most any 
old purpose, especially if it can be de- 
clared a public purpose. 


Many municipalities have a mini- 
mum rate charge for schools and some 
other institutions, which is supposed to 
cover the actual cost of purification and 
pumping of the water, with a very small 
amount included for overhead. If a 
municipal charter requires that water 
may not be sold under actual cost, the 
charging of a rate below that which 
takes into account capital charges will 
probably result in a finding against the 
city by the examiner of the state audit- 
ing department. 


Extensions Beyond City Limits 


Provision is also made in the Gen- 
eral Code (Sec. 3966 G.C.) to permit 
the municipality to extend its mains a 
maximum of 5 miles beyond the cor- 
porate limits and to and through adja- 
cent municipalities. Extensions may 
be put in, at the request of a number 
of citizens desiring service, by con- 
tract with county commissioners in 
sewer districts, or by contract with the 
adjacent municipalities. Under certain 
conditions the water department, upon 
annexation of the territory involved, 
must pay a “just compensation” for 
such mains (Sec. 3969 G.C.). The 
General Code provides that where a 
city extends its lines into unincor- 
porated territory, the water rate shall 
not exceed 10 per cent over that 
charged within the municipality. But 
the courts have ruled that this pro- 
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vision does not apply to rates set by 
contracts made with county commis- 
sioners for a supply within a sewer dis- 
trict. Contracts for the furnishing of 
water by one municipality to another 
are limited to a term of twenty years. 

It is also permissible for two munici- 
palities to join in building and main- 
taining one water works for their joint 
use. This is done by agreement and 
contract between the two municipali- 
ties, and the plant is then operated as 
if owned by one city. 

Provision is made for a municipality 
to contract with an individual or an 
incorporated company for the supply- 
ing of water, but the contract must be 
ratified by a vote of the municipal elec- 
tors. After the ratification of such a 
contract with an individual or incorpo- 
rated company, that organization then 
becomes a privately owned water sup- 
ply, with the city having the same au- 
thority to protect it as if municipally 
owned. 

tt 
Village Water Departments = 

The necessary enabling legislation 
for municipalities classed as villages is 
set forth in the General Code, Sec. 4357 
to Sec. 4362, inclusive. These sections 
give the management of a village water 
department to a Board of Trustees of 
Public Affairs. When established, the 
board consists of three members ap- 
pointed by the Mayor; thereafter the 
members are elected for a term of two 
years. In general, the board has “the 
same powers and performs the same 
duties as are possessed by, and are in- 
cumbent upon, the Director of Public 
Service” of a city water department. 


Under the provisions of Art. 18, Sec. 
7 of the Ohio State Constitution, many 
municipalities have formulated and 
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adopted various charter forms of gov- 
ernment. Frequently the charters 
grant to boards or officers of differing 
titles the authority and power vested 
by state statute in the city Director of 
Public Service and the village Board 
of Trustees of Public Affairs. The 
adoption of a charter, therefore, does 
not greatly change the form of water 
works organization in a municipality. 


County Sewer Districts 


The County Sewer District Law 
(Sec. 6602-1 to 6602-33, Incl., G.C.) 
sets forth legislation enabling county 
commissioners to establish “sewer dis- 
tricts” in which sewerage or water sup- 
ply systems may be constructed, main- 
tained and operated. The districts 
may include unincorporated areas, 
parts or all of municipalities or any 
combination of these. When a part or 
all of a municipality is included in the 
sewer district, however, the council of 
the municipality must approve the vari- 
ous actions taken before an improve- 
ment is constructed. 

In larger counties, a county sanitary 
engineer may be appointed by the com- 
missioners to administer a sanitary en- 
gineering department; sometimes a 
private engineer or firm of engineers 
contracts to act as county sanitary en- 
gineer. It is also permissible, and not 
unusual, for the elected county engineer 
to be appointed by the board to act as 
county sanitary engineer in addition 
to his regular duties. 

In order to construct and maintain 
a water works system in a county 
sewer district, there are definite steps 
to be taken by the Board of County 
Commissioners. 

A general plan of water supply for 
the entire district must be prepared 
and must receive the approval of the 
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State Health Liepartment before the 
construction of individual projects 
within the district can be begun. Ip- 
dividual projects, as a part of the gen- 
eral plan, are then similarly approved, 
tentative assessments of the cost are 
prepared and a hearing on the assess- 
ments is held. It is usual to finance the 
construction by borrowing on  short- 
term certificates of indebtedness or 
notes. 

After completion of construction, the 
final assessment schedule is made on 
the same basis as the tentative one, and 
special assessment bonds are issued for 
the actual cost of the improvement. 
The supreme court, in the so-called 
“Portsmouth Decision” (129 OS, 
272), ruled that bonds sold by a county 
to finance improvements in a sewer 
district are subject to the 10-mill lim- 
itation unless they*are voted outside 
it, and that the ability of the county to 
issue such bonds within the limitation 
depends upon the ability of all its po- 
litical subdivisions to sustain the levy 
within the limitation. The court rul- 
ing has halted most improvements 
financed in this way, because one mu- 
nicipality in the county may be up to 
the limit in bonded indebtedness al- 
lowed by law. 

County-built water systems may be 
operated and maintained through the 
sale of water on a schedule of rates 
ratified by the Board of County Com- 
missioners. 

The county commissioners are given 
broad powers to contract with indi- 
viduals, corporations, other counties or 
municipalities for a supply of water. 
Rules and regulations may be adopted 
to protect the works of the district 
properly. 

The county sewer district law just 
described has been used in Ohio to 
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serve unincorporated areas adjacent to 
cities where the county commissioners 
could contract for a supply of water 
to the county from a city or village. 
For this service the enabling legislation 
was quite convenient and _ satisfactory 
yntil the 10-mill limitation became 


effective. 
Sanitary Districts 

Under the Sanitary District Act 
(Sec. 6602-34 to 6602-106, Incl., G.C.) 
a district may be formed, including part 
or all of one or more municipalities and 
other unincorporated areas, for the pur- 
pose of providing a water supply within 
the district. The act provides that a 
district may be organized by the county 
court of common pleas. If the district 
desired is situated in more than one 
county, it must be organized by a court 
of jurisdiction composed of one judge 
from each county in which any part of 
the district lies. The procedure is by 
petition to the court. 

The court appoints for a term of five 
years a director from each county, and 
the director, or board of directors, is 
then empowered by the act to formu- 
late the official plan and maintain and 
operate the water supply system. 

The cost of the original construction 
is financed by the sale of bonds issued 
against the entire district, and these 
are retired by an annual levy made by 
the directors on the property within 
the district, according to the benefits 
derived. It is interesting to note that 
such bonds are not restricted by the 
so-called “Portsmouth Decision” of the 
supreme court, being considered be- 
yond the 10-mill limitation and under 
no circumstances requiring a popular 
vote for issuance. 

A municipality wholly or partially 
included in a district has the right to 
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use water or other revenue to pay a 
portion or all of its yearly levy. 

Under the Sanitary District Act a 
secretary, chief engineer, treasurer, 
attorney and other necessary officers 
are appointed by the board. The chief 
engineer becomes the general superin 
tendent of the official plan. Water 
rates to meet operation and mainte- 
nance costs are determined by the 
director or directors and confirmed by 
the court after public hearings. 

The act, however, definitely restricts 
the works of the district to the function 
of supply. The law states: “The pow- 
ers of the Board shall not include con- 
struction and maintenance of water 
mains and distributing systems or 
other related improvements for local 
service within the political subdivisions 
forming the district, and such improve- 
ments shall in every case be provided 
by the public corporations or persons 
served by the works of the District. 
ty 

tien. 

Under the “Conservancy Act of 
Ohio” (Sec. 6828-1 to 6828-79, Incl., 
G.C.) a conservancy district may be 
formed from any area or areas situated 
in one or more counties to provide a 
water supply for domestic, industrial 
and public use. The original Conserv- 
ancy District Act seems to have been 
intended for the general purposes of 
flood control, stream regulation, land 
reclamation, irrigation and the im- 
provement of watercourses. In 1937 
the law was amended to provide for 
sewerage and sewage disposal and for 
water supply systems. In many ways 
this act is similar to the Sanitary Dis- 
trict Act as far as furnishing domestic 
water is concerned, but conservancy 
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district water works are not restricted 
to supply only. 

A conservancy district is formed by 
petition to a “court of common pleas 
of one of the counties containing ter- 
ritory within the proposed district.” 
A court of jurisdiction is then set up, 
with one judge from each county af- 
fected by the proposed district. This 
court appoints “three persons, at least 
two of whom shall be resident free- 
holders within the district, as a board 
of directors of the district—one for a 
term of three years, one for a term of 
five years, and one for a term of seven 
years.” Thereafter, at the expiration 
of their terms of office, appointments 
are made for a term of five years. 

The district board appoints a sec- 
retary, treasurer, chief engineer, at- 
torney and other necessary officers. 
The chief engineer becomes the super- 
intendent of all the works and improve- 
ments and is required to make a full 
report to the board each year. The 
powers of the board of directors are 
extremely broad and include the dom- 
inant right over other public works 
and utilities, as well as over all lands 
within the district. 

The operation and maintenance of 
the works is financed by the sale of 
water to persons and public corpora- 
tions within the district. Rates are 
fixed and adjusted by the board from 
time to time at intervals of not less 
than one year. 

Payment for the official plan of a 
conservancy district is financed by the 
sale of bonds to be retired by an an- 
nual levy of assessment, according to 
benefits, against the lands of the dis- 
trict. These bonds are not affected by 
the Portsmouth Decision of the su- 
preme court. A part or all of the an- 
nual assessments may be paid out of 
the earnings of the water department 
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of the district, or—at the option of a 
benefited municipal water department 
in the district—by surplus income from 
the sale of water after the required op- 
eration and maintenance expenses haye 
been met. 


Privately Owned Water 

Utilities 

Provision for the regulation of pri- 
vately owned public utilities—inelud- 
ing water—is set forth in the Ohio 
Code. Before a_ privately 
owned water utility can be set up to 
serve a municipality, approval by the 
electors  ..ecessary. 

In general, such utilities are regu- 
lated by the Public Utility Commission 
of Ohio, from which permission must 
be obtained for the sale of bonds and 
to which appeals may be made for the 
determination of controversial matters 
arising between the utility and the mu- 
nicipalities served. 

Rates may be agreed upon by the 
utility and the municipal government 
and set up in franchises from time to 
time. If there is disagreement, either 
party can take the matter to the public 
utilities commission, which, after a 
hearing, makes the final determination 
of rates and the general franchise pro- 
Visions. 

In June 1947 a state supreme court 
decision (City of Marietta v. Public 
Utility Commission, 148 O.S., 173) up- 
held the commission ruling that water 
rates must be based on the ‘“reproduc- 
tion cost as of date certain of such prop- 
erty as is used and useful for the con- 
venience of the public, less observed de- 
preciation thereon.” This finding was 
made in spite of the fact that Washing- 
ton officials entered the case and, of 
course, tried to have the decision follow 
the federal court determination. 
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All privately owned utilities of the 
State, including water, are required to 
fle annually complete operating and 
financial reports with both the Ohio 
Public Utility Commission and_ the 
Ohio Tax Commission, 


State Employees Retirement System 


The State Employees Retirement 
System of Ohio (Sec. 486-32 et seq., 
G.C.) requires that 5 per cent of all 
public employees’ salaries or wages up 
to $3,000 per year be paid into the 
system. The money received plus the 
interest earned on it, together with an 
equal amount supplied by the employer, 
is to be used in the determination of an 
annuity for the employee on retire- 
ment. Other benefits, such as prior 
service credit for time spent in public 
employment before the system started, 
are included. A $15 monthly addition 
has recently been enacted for each em- 
ployee hereafter retiring who has had 
ten or more years ot service. 


Conference Expenses Authorized 

The recently enacted Senate Bill No. 
28, sponsored by the Ohio Section of 
the A.W.W.A. and the Ohio Sewage 
Conference, is of major importance to 
water works men in Ohio. The bill 
reads : 


Section 1. Any elected or appointed 
municipal officer, deputy, assistant or em- 
ployee of any municipality, may attend, 
at the expense of the municipality, any 
conference or convention relating to mu- 
nicipal affairs, if authorized by the mayor, 
the chairman of the commission, or the 
city manager, as the case may be, of such 
municipality ; and, if the fiscal officer of 
such municipality certifies that funds are 
appropriated and available for such pur- 
pose, he shall be reimbursed fer his ex- 
pense so incurred. 

A request for such allowance shall be 
made in writing to the mayor, the chair- 
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man of the commission, or the city man- 
ager, as the case may be, showing the 
necessity for such attendance and an 
estimate of the costs thereof to the 
municipality. 


Members, especially from the smaller 
municipalities, have heretofore been 
unable, with their limited salaries, to 
pay their own expenses to conferences 
or meetings where they could learn to 
be more proficient in their jobs and be 
brought up to date on new develop- 
ments. The passage of this bill should 
materially remedy the situation and in- 
crease the Association membership. 24 


Conclusions 


Up to this point, the author has care- 
fully tried to present the enabling and 
restrictive legislation on water supply 
organization in Ohio as it exists, with- 
out injecting opinions on its merits or 
demerits. It is hoped that this has 
provided the background for a profit- 
able discussion of some needed changes. 

A questionnaire was sent to a num- 
ber of water works men throughout the 
state asking them to state what ad- 
ditional legislation they consider nec- 
essary to improve Ohio water works 
organization. The replies have been 
interesting and enlightening. 

The items below are listed approxi- 
mately in accordance with the fre- 
quency of mention: 


1. Permission should be granted for 
political subdivisions other than mu- 
nicipalities to sell revenue bonds. The 
main reason given was to help finance 


water line extensions in suburban 
areas. 
9 


2. Laws should be passed to free 
water works organizations in cities 
from political control by placing the op- 
eration of the utility in the hands of a 
board or commission in lieu of the 


— 
WA 
fa 
ent 
‘om 
Op- 
ave | 


292 


Director of Public Service. As sug- 
gested by one reply, “Since water works 
utilities are going concerns independent 
of taxation, enact laws to free them 
from the calendar limitation of budgets, 
appropriations and contracts.” (Sec- 
tion 4326-1 G.C. permits the establish- 
ment of a board with the approval of 
the city council. ) 

3. Underground water supplies 
should be regulated by law, perhaps 
through a licensing system to prevent 
competing developments and avoid the 
contamination or wasting of a good 
supply by underground “cross-con- 
nections.” 

4. Laws permitting the diversion 
of water works funds to other uses 
should be repealed and legislation en- 
acted to strengthen the bars against 
such diversions by prohibiting the en- 
actment of future laws authorizing 
them. 

5. A law should be passed making 
delinquent or unpaid accounts certi- 
fiable to the county auditor and col- 
lectible even though the property in- 
volved has been transferred to another 
owner. 

6. To eliminate the constant findings 
by state examiners, the water depart- 
ments should be allowed to take over 
the expense of purchasing, installing 
and maintaining fire hydrants. This 
suggestion may be subject to con- 
siderable controversy. 

7. Permanent legislation should be 
enacted to permit municipalities to sell 
bonds in excess of 0.1 per cent of the 
total tax valuation to make possible 
the preparation of detailed plans and 
specifications in advance of the actual 
financing of a project. 

8. Consumer rates and utility pay- 
rolls should be reviewed by an outside 
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authority with the power to fix rates 
to provide adequate payroll funds, 
This would furnish a better solution 
to labor difficulties than the no-strike 
legislation now in effect. 

The author has little to add to the 
above suggestions. It does appear, 
however, that perhaps the conservancy 
act (Sec. 6821-1 to 6828-79, Incl, 
G.C.) has been overlooked as a means 
of solving some of the problems in- 
volved in the above suggestions. The 
more the author has studied this law 
the more convinced he has become that 
this act can be used to advantage in 
many locations. It makes feasible the 
establishment of a board, well removed 
from political influence, which can ad- 
minister the extension of water lines 
into areas unable to finance them out 
of immediate revenues; it permits the 
sale of bonds outside the 10-mill limi- 
tation without a referendum; it allows 
bond retirement by levy, assessment, 
water revenues or a combination of 
these methods, thus placing the burden 
of improvement costs directly upon 
those benefited. The law should apply 
equally well to areas inside and outside 
municipalities or to a combination of 
both. 

Finally, it should be added that the 
Ohio Section of the A.W.W.A. must 
continue to be vigilant in forestalling 
all attempts to enact legislation which 
will weaken useful present laws. At 
the same time the members must work 
for legislation which will improve water 
works organization. To this end, it 
would seem proper to maintain a 
strong legislative committee with its 
personnel well located throughout the 
state and its chairman in or near 
Columbus, and with the entire Associ- 
ation membership ever on the alert. 
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OR many years attention has been 
F given to the practicability of sof- 
tening water which contains large 
amounts of calcium and magnesium 
salts. In this age of travel most peo- 
ple have learned that in communities 
where soft water is available living 
conditions are more pleasant. Then, 
too, the manufacturers of soap are de- 
voting much time and space to the 
advertising of water conditioning ma- 
terials that make water soft and more 
usable, especially for the housewife. 
It is not uncommon to hear the slogans: 
“Soften the water that you use in your 
kitchen in order that glassware will 
sparkle and shine without wiping,” 
“Luxurious lather makes bathing a de- 
light,” “Without lemon or vinegar 
rinse, your hair becomes soft, shiny, 
lustrous and full of life.”’ All of these 
factors make us realize that there is 
an advantage to soft water. We are 
instinctively somewhat wary of inter- 
fering too greatly with nature and 
with what nature has created for our 
use, but if water can be processed and 
softened without injury to public health 
and in a practical and economical man- 
ner, such a treatment would seem to 
be worth while. 

Hard water, in reacting with soap, 
not only destroys it, but produces a 
sticky curd which collects on the sides 
of bathtubs, washbowls and sinks and 
is difficult to remove. When hard wa- 
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ter is used for shampooing the hair, the 
curd becomes especially objectionable. 
It adheres to clothes, turning them gray 
when ironed, and stiffens the fibers of 
the cloth, thereby shortening their life. 
Hard water also causes the formation 
of a hard, adherent scale in heating 
systems, boiler tubes and shells, which 
retards the heat flow through the metal. 
Consequently, more fuel is consumed in 
heating the water, while, at the same 
time, the scale reduces the flow of wa- 
ter through the coils and pipes, which 
must be taken down for cleaning at 


H. M. Olson, who has devoted much 
time to research on the benefits of sof- 
tening water for municipal supplies, 
points out that large savings can be 
made by treating hard water (1). Re- 
ducing water hardness can result in 
sizable yearly savings on the item of 
soap alone. But a softened water sup- 
ply has other advantages as_ well. 
There is satisfaction and pleasure in 
using soft water for bathing and laun- 
dering. It lightens the housewife’s 
work, increases the life of wash mate- 
rials, lessens the cost of fuel and re- 
pairs to plumbing and heating coils, 
and reduces the formation of scale in 
boilers. 

The Fort Dodge, 
partment, 
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John Pray, is operating a soft water 
service for those customers desiring it. 
It is reported that the average cost of 
this service delivered into the home is 
513¢ per customer per month, not in- 
cluding lights, telephone, rent or de- 
preciation of equipment. The system 
has been in operation at Fort Dodge 
for more than eight years, and there 
are over 1,500 soft water customers 
out of a possible 5,500. But the man- 
ager is still undecided whether this 
type of service ought to be handled by 
the municipal water plant or by private 
interests. 

Charles P. Hoover of Columbus, 
Ohio, has been one of the pioneers of 
the water works industry in carrying 
out a complete program of research in 
water softening for municipal water 
utilities (2). He is thoroughly con- 
vinced that it is practical to soften a 
municipal hard water supply, even 
though a large amount of the water 
going to a consumer would not neces- 
sarily have to be softened. 

In this paper the author has used 
much data developed by Hoover con- 
cerning municipal water softening and 
the effect of soft water on hot water 
tanks and distribution systems. 

John C. Prior (3), Prof. of Civ. 
and San. Eng. at Ohio State Univer- 
sity, remarks that, to the general pub- 
lic, hard water is a relative term the 
meaning of which depends a great deal 
on the kind of water each individual 
is accustomed to using. Prior notes 
that many industries require soft wa- 
ter for successful operation. These 
include : textile, paper, sugar, chemical, 
starch, glue and ice. manufacturing ; 
brewing; distilling; canning; tanning; 
laundering ; and packing. Other things 
being equal, industries are frequently 
attracted to towns having reasonably 
soft water. 
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Present Trends 


According to an investigation made 
by the U.S. Geological Survey (4), 
the hardest water in the United States 
is found in the states of North and 
South Dakota, Nebraska, Kansas, Ari- 
zona, New Mexico, Iowa, Illinois and 
Indiana. In these states the hard- 
ness ranges from 180 ppm. upward. 
California, Nevada, Utah, Missouri, 
Wyoming, Colorado, Texas, Okla- 
homa, Minnesota, Wisconsin, Michi- 
gan, Ohio and Florida also have hard 
water, but the average hardness is be- 
tween 120 and 180 ppm. The author 
believes that the people of the United 
States, as a whole, are learning that 
they can practice economy and enjoy 
a pleasant, usable soft water. Whether 
this service should be rendered by in- 
dividual soft water units in the home 
or by central municipal water soften- 
ing depends somewhat on local condi- 
tions. The entire community is en- 
titled to soft water if it can be fur- 
nished at a reasonable cost, but there 
may be communities where only a com- 
paratively few water users desire soft 
water. Customers in such communi- 
ties can get the service from individual 
water softening installations in their 
homes or from a soft water service 
company. The author feels, however, 
that soft water should be made avail- 
able to all water users. They cannot 
afford not to have soft water when 
they take into consideration the sav- 
ings that will be made on soap con- 
sumption alone. 

In a recent survey of the growth of 
municipal water softening plants, made 
by H. M. Olson (5), it was found that 
there were more than 750 communities 
now serving soft water from centrally 
operated plants. This, in itself, indi- 
cates a definite trend. 
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It may be of interest to mention the 
results of some hardness tests made in 
Des Moines at a private residence where 
the hot water was being softened by 
a soit water service company. The 
water was lowest in hardness imme- 
diately after the mineral had been 
changed and remained at a low hard- 
ness level for a few days. Then, ap- 
parently, the hardness increased until 
the softening unit was again regen- 
erated, whereupon a repetition of the 
previous effects followed. From May 
25 to July 9, 1947, the unit was regen- 
erated three times: on May 28, June 
13 and June 26. 


Quality of Treated Water 


Under normal conditions in a cen- 
trally controlled and operated soften- 
ing plant, the water can be maintained 
at a uniform level of hardness. There 
is considerable discussion whether the 
hardness should be reduced much be- 
low 85 ppm., because when water ap- 
proaches zero hardness, it has a tend- 
ency to become increasingly corrosive. 
Therefore, the author believes that a 
very strict and rigid control of the 
water should be maintained in order 
to give the best service to the com- 
munity at large. The water should 
not be so conditioned that it will be- 
come corrosive or otherwise objection- 


able. 


meet the public health standards for 


PUBLIC WATER 


Nor should anything be done to_ 
detract from the high sanitary quality 
of the water, which must at all times_ 
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drinking water. Any process of sof- 
tening, either by individual service 
units or by centrally controlled munici- 
pal plants, should be carefully checked 
by bacteriologists and chemists. 


Conclusion 


In the author’s opinion, there is a 
place for individual soft water service 
units where the size of the community, 
or some other practical reason, does 
not warrant the building of a munici- 
pal plant. It will, however, become 
more and more necessary to supply the 
entire community with soft water be- 
cause of the resulting economies and 
the wider acquaintance of the general 
public with the benefits to be derived 
from the treatment. In consequence, 
it is the belief of the author that an 
increasing number of municipal water 
softening plants will be built. 
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“yews Water Survey, Urbana, Ill. 


N 1933 H. W. Hudson of the Uni- 

versity of Illinois reported his find- 
ings on the subject of water quality 
and soap consumption (1, 2). This 
work has often been termed the best 
available study of the cost of hard 
water and will probably remain so for 
some time to come. It seems pertinent, 
however, to interpret this report in 
the light of the cost trend since 1930, 
when Hudson’s data were collected. 
The dollar value of soap waste, for 
example, has been affected by changes 
in the cost of soap, as indicated by 
the average wholesale cost indexes for 
soap and soap products (Table 1). 

The indexes (based on 1930 = 100) 
were reported monthly for each of the 
years 1933, 1939 and 1946. Since 
there was practically no monthly varia- 
tion for any of the items in 1933 and 
1939 and in the first ten months of 
1946, only the average for these pe- 
riods is tabulated. 

An over-all picture of soap produc- 
tion is given by Table 2, which pre- 
sents soap sales statistics based on the 
reports of 70 manufacturers who make 
90 per cent of all the soap and glycerine 
in the United States. The deliveries 
in pounds are indicated for 1940-46. 

It is also of interest to note the 
trend in the types of soap manufac- 
tured, as indicated by U.S. Census 
of Manufacturers statistics. Table 3 


shows a higher production of yellow 
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laundry soap in a depression year and 
a marked increase in granulated, pow- 
dered and sprayed soaps even in de- 
pression years, as well as a steady rise 
in the production of bar toilet soaps, 
Bar toilet soap production increased 
26 per cent—and all soap production 
increased 12 per cent—from the boom 
year of 1929 to the less prosperous 
year of 1939, although the population 
increase was only 7.4 per cent. 
These figures provide some room 
for speculation. The increase in bar 
toilet soap production may be an indi- 
cation of greater national cleanliness. 
Consideration must also be given to 
the ever increasing population served 
by public water supplies. Statistics 
are not available for every year, but 
in 1925, 634 filter plants could pro- 
vide 5,000 mgd. of water and in 1940, 
5,372 treatment plants produced more 
than 7,000 mgd. (3). The populatior 
served by softening plants in 1924 was 
2,000,000 and in 1941 had reached 


11,500,000 (4). 7 4 


Complete data are not available on 
the current production of synthetics, 
or “‘soapless soaps,” but estimates have 
varied from 125-150 million pounds in 
1946 to 250 million pounds in 1947 
(compared with 100 million in 1941 
and zero in 1928). A 1 billion-pound 
production is expected within the next 
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few years and eventually 5_ billion 
pounds may be reached. 
This growth does not mean that 


sap will be entirely replaced, for in- 
dustry will require the major portion 
of synthetics for duties that soaps are 
gnable to perform. It is significant, 
however, that the major soap makers 
now market products containing syn- 
thetics in part or completely. A glance 
at Table 3 indicates that the bar soaps 


Average Wholesale Cost Indexes 


TABLE 1 
for Soap and Soap Products* 


anticipated for that portion of soap 
consumption which is replaced by syn- 
thetics. 
Although the data cited are not 
strictly comparable, it is apparent from 
the average wholesale price indexes in 
Table 1 that the average cost of soap 
products toward the end of 1946 had 
increased by about 80 per cent over 


Soap Cost Increases 


_ 


Cost Index (1930 = 100) 


; Type of soap Date 
1926 | 1933 1939 | 
Powdered and granulated | | | 
Bulk 118 65.5 90.8 | 136 224 
Package 108.6 86.5 100.0 114 150 
Toilet (bar) ” _ 106.1 75.1 79.5 92.3 118 
Wash Powder == —, 
Bulk 100.0 80.2 65.5 97.8 159.5 
Package 86.0 73.4 71.0 76.5 | 96.6 
Chipsand flakes 
Bulk “ 102.8 60.6 85.7 125.5 218 
Package oO 107.9 63.3 71.5 116 159 
Cleanser (package) 87.9 92.3 | 100.8 | 103 
Laundry (bar) 
White ma *4 107.9 76.1 89.7 112.2 144 
Yellow eT 96.7 69.1 83.8 118.4 | 153 
Textile (bulk) 107.9 | 66.5 | 90.4 144.1 219 


*U.S. Bureau of Labor Statistics. 


constitute less than 50 per cent of the 
soap production for 1937 and 1939, 
lt is not difficult to imagine that syn- 
thetics could replace approximately 50 
per cent of the present soap sales. 
Because no prediction in the field 
of synthetics could possibly be valid at 
this time, the remainder of this paper 
will ignore the subject. It should be 
noted, however, that since synthetics 
are as effective in hard as in soft water, 
no savings due to softening can be 


the 1930 figure. It appears quite 
likely that the cost will remain high 
or rise still more. This increase means 
that the annual cost of soap per capita 
for each of the four municipalities in 
Hudson’s report must be multiplied 
by an appropriate factor (Table 4). 
As a result, the value of soap savings 
at the end of 1946 would be equivalent 
to 1.8 times that indicated in 1930. 

The net savings by using water of 
zero hardness would not be greatly 


= 
Dec. 
1946 
270 
170 
131 
171.8 
119.6 
256 
186 
104.4 
155 
166 
252 


298 ger 
different from those obtained by sof- 
tening to 45 ppm. hardness. No rea- 
sonable extrapolation of the data in 
Table 4 can indicate the annual per 
capita consumption of soap to be much 
less than 25 lb. for zero hardness wa- 
ter, making possible an additional sav- 
ing of, at most, 90¢ per capita. This 
conclusion is in accord with many ob- 
servations in the literature (2, 5) and 
is further corroborated by H. M. Ol- 
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for chemicals, power, supplies, labor 
and superintendence. 
The cost of chemicals may be from 
to 75 per cent of the total annual 
cost. It is of interest to note that. 
although construction costs are about 
1.7 times the 1939 level (6) and about 
2.0 times the 1930 level, the average 
wholesale prices for chemicals haye 
varied only slightly for the years 1933, 
1939 and 1946 (Table 5). 

This relationship is of particular 


25 


~s 


units 


lb. units 


TABLE 2 il advantage for large treatment plants, 
Sales end 
Sap TABLE 3 
Soap Salest Deliveries aa Soap Production* | 
$1,000,000 1,000,000,000- 


Production 


* Industry Surveys in 1947. Standard & Poor's 
Corp., New York. 
+ Made and sold in the U.S.; 


cluded. 


liquid soaps not in- 


son's article in this JOURNAL (see p. 
307), which corrects a misinterpreta- 
tion of previous statements made by 
him on this point. 


Municipal Softening Costs 


The cost of municipal softening (or 
hardness reduction) involves (1) fixed 
charges on construction and (2) op- 
erating costs, including expenditures 


= 


1,000 ,000-1b. units 


Type of Soap Vex 


1929 | 1937 | 1939 


Toilet (bar) 324 360) 409 
Laundry (bar) 
White 914 489 | 661 
Yellow 550 | 633 | 579 
Granulated, powdered, 
sprayed 337 | 743 | 893 
Chips and flakes 388 | 490 418 
Washing and scouring 
powders, cleansers 505 | 409 | 426 
Shaving sticks, liquid soap, 
soap stock 50 48) 60 


not comparable with the soap sales d-ta in Table 2. 


where only a minimum of additional 
construction is necessary for conver- 
sion to a softening plant. 


Home Softener Costs 


Home-owned softeners in 1930 were 
estimated (1) to cost $7.77 per capita 
per year. Present costs are not greatly 
different because of lower upkeep and 
frequently greater efficiency. 

In Champaign-Urbana, III., the pres- 
ent possible soap saving is equivalent to 
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$3.92 per capita per year. A family $2.55 per capita. Actually, for the 
of four spends $6.75 to $13.50 per past 20 years the annual per capita 
capita annually for serviced water sof- consumption has varied from 55 to 80 
teners, depending on the quantity and gpd. Since the average home owner 
degree of soft water desired. Soap uses approximately 25-35 gpd. per cap- 
savings pay 30-60 per cent of this ita, he would thus pay only 65—90¢ 
cost. Savings through increased lon- per capita per year, or much less than 
gevity of washable clothes and linens the present-day soap waste alone. 
provide for another 10-20 per cent. Serviced softeners and home softeners 
Considering the high cost of plumb- would require regeneration only one- 
ing fixtures, hot water heaters and third as frequently as at present. The 
plumbers’ charges, the annual per cap- charge per regeneration, however, 
ita savings resulting from the preven- would be somewhat greater because of 
tion of the deterioration of domestic the greater proportion of the cost which 
plumbing by the use of soft water can- must be attributed to capital outlay. 


TABLE 4 
Annual per Capita Cost of Soap in Four Cities 


Annual per ae Cost of Soap 
: Total Hardness Annual per 
City of Weter Capita Soap 
ppm. ption Veer 

1930 1947 
Superior, Wis. 45 29.23 3.75 *; ae 
Bloomington, III. 70 32.13 4.48 8.06 _ 
Urbana-Champaign, III. 298 39.89 5.93 10.67 
Chicago Heights, III. 555 | 45.78 7.50 13.50 

not be neglected. Savings in fuel for The annual rural and urban soap 


heating water have been estimated to waste in Illinois was at one time cal- 
he 25 per cent of the fuel used for this culated to be $8,600,000. For munici- 
purpose, or 57¢ per capita annually. palities of 10,000 population or more 
Obviously, a much greater annual sav- (totalling 4,750,000 people in 1930) 
ing would be effected for hotels, indus- the possible soap saving was $4,000,- 


tries and institutions. — 000. 

softeners, the convenience of soft wa- y 
y Average Wholesale Prices for Chemicals* 
ter is obtained practically free of 
charge Lime Soda Ash Salt 

per Ton per 100 Ib. per Ton 

lf Champaign-Urbana were to be Date $ 
supplied with municipally softened wa- 1933 1.20 6.79 
ter, it has been estimated that the 1939 7.00 1.05 7.20 


water rates would be increased by Jan.—Oct. 


ie rs 1946 7.00 1.06 9.70 

about 7¢ per 1,000 gal. With a PEF Nov. 1946 700 14 970 

capita consumption of 100 gpd., this pee. 1946 7.00 1.20 9.70 

involves an annual rate 
1 


increase Ot = J. S. Bureau of Labor Statistics. 
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Exclusive of the Lake Michigan 
supplies, $1,740,000 could be saved in 
soap consumption by 1,160,000 people 
in cities of 10,000 population or more. 
For all urban supplies other than 
from Lake Michigan, $3,060,000 could 
be saved by 1,820,000 consumers. 
At the present cost of soap and with 
the 1940 population, possible soap sav- 
ings for the whole state now total 
$16,000,000 annually. 
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Revision of Current Type Meter _ 
Specifications 


An incomplete revision of the Standard Specifications for Cold Water 
Meters—Current Type—7M.2 was published in the May 1947 JourNAL 
(Vol. 39, p. 466). This revision concerned only the second column of 
Table 1 on page 2 (p. 544 of the April 1946 JouRNAL, in which the 
specifications originally appeared ), showing the safe maximum operating 
capacity of the meters. Logically, a corresponding change should also 
have been made in column 5 of the same table, correcting the upper 
range of the normal test flow limits for the meters. The final, correct 
form of the table is shown below, with both sets of revisions in italics: 


TABLE I 
Current Meters 

(1) (2) (3) (4) (5) (6) 
Meter | Safe Maximum | Maximum Loss | Minimum Test Normal Test Speed of Impeller, 
Size, Operating of Head, ‘low, Flow Limits, revolutions 
in. Capacity,* gpm. psi. gpm. gpm. per cu.ft. 

1} 100 20 77 12 to 100 75 

2 160 20 10+ 16 to 160 75 

3 350 20 15t 24to 350 55 

4 600 20 20t 40 to 600 15 

6 1,400 20 30 80 to 1,400 15 

8 2,500 20 50 144 to 2,500 3 

10 3,800 20 75 224 to 3,800 3 

12 5,800 20 100 | 320 to 5,800 iB: 
16 11,500 20 150 | 400 to 11,500 0.5 

* See note 3a (re Excessive Wear). t See Sec. 2-4. 
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A paper presented on July 25, 
Francisco, by H. M. Olson, 
Pittsburgh, Pa. 


HE original residential soft water 
T service was the rain barrel placed 
under the spout coming from the eaves 
of the back porch. It served its pur- 
pose well and saved a great deal 
money on soap, clothes and other items, 
but was merely a forerunner of things 
tocome. The barrel was succeeded by 
alarger wooden or galvanized tank, and 
then by the brick, cement-lined cistern 
fitted with a porous brick or coke fil- 
ter. Still later came the duplicate pip- 
ing system, giving hot and cold soft or 
hard water at all points in the home. 

At times when droughts were preva- 
lent, the supply of rain water had to 
be conserved so that it would last until 
the winter snows fell. In certain re- 
gions, however—especially in the Chi- 
cago area about 1906 to 1914—-home 
owners found that the chemists at 
plants manufacturing water softening 
equipment were willing to analyze the 
city water and prescribe the right 
amount of lime and soda ash to soften 
a cistern full of hard water. The 
chemicals had to be added slowly with 
constant stirring. The first artificially 
softened water for the home by a single- 
tank intermittent process probably re- 
duced the hardness to approximately 
0-85 ppm., which was much _ better 
than using the water in its original 
condition. About 1912 to 1914 some 
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at the 


of the large country estates in Cook 
County installed continuous lime-soda 
cold process water softeners, with ca- 


pacities up to 2,500 gph., for household 


and farm use. 
Base-Exchange Softeners 
In 1914, or perhaps a little sooner, 
the use of base-exchange minerals was 
first introduced into this country, as 
well as the first manual valve-operated 
water softeners. These cumbersome 
units had a perforated screen near the 
top of the tank on which broken marble 
was placed to absorb part of the carbon 
dioxide in the raw water supply. The 
device was not very effective because 
the zeolite used, which was of the type 
made as a glass, required at least 
eight hours for a complete regeneration 
cycle. A unit therefore 
needed to serve soft water during the 
period of regeneration, or else a soft 
water supply tank had to be installed. 
The capacity of the units was such that 
they did not usually require regenera- 
tion more than once in two or three 
weeks. 
A softener of more modern design 


second was 


was soon developed which used proc- 
greensand with a capacity of 
approximately 3,300 gr. (grains) per 
cubic foot, either top-salted or brined 
from a separate saturator. These 
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softeners utilized both down- and up- 
flow systems, or sometimes a double 
system with alternating flow. Several 
of the larger manufacturers built this 
type of equipment. About 1930 one 
of the companies introduced an auto- 
matic meter head-controlled softener, 
and at this time gel-type minerals of 
high capacity were also introduced. 
Gels with capacities of 12,500 to 15,000 
gr. per cubic foot are still being used 
to a great extent in the residential field. 

Of course, where treating equipment 
was installed on private wells, it was 
necessary to resort to special designs 
and operation to remove the trouble- 
some hardness, as well as any iron, 
manganese or other minerals which the 
water might contain. 

When unpleasant tastes and odors 
were encountered in a water, either 
from the city mains or from a private 
supply, activated carbon was utilized. 
Where corrosion took place in_ the 
water lines in a home, various chemi- 
cals—such as sodium silicate, Calgon * 
or Micromet ~—were used to prevent 
red water troubles. 

In 1947 it was estimated that over 
400,000 of these residential softeners 
were in use. Perhaps another 100,000 
have been replaced with more modern 
equipment or by the soft water service 
units now coming into vogue all over 
the country. 

On June 1, 1947, approximately 165 
manufacturers were offering zeolite or 
base-exchange domestic water softener 
units of varied designs. The materials 
used include greensand, high-capacity 
greensand, gel, bentonitic clay and 
resinous (phenol-formaldehyde, sty- 


* A vitreous phosphate produced by Cal- 
gon, Inc., Pittsburgh, Pa. 

+ A slowly soluble vitreous phosphate made 
by ‘Calgon, Inc., Pittsburgh, Pa. 
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rene) base minerals of varied exchange 
capacity (see Table 1). The usyaj 
requirement is 0.5 Ib. of salt per 1,009 
gr. of hardness removed. 

The resinous types are now being 
offered in pellet form. Each class of 
mineral has its own characteristics, 
which require definite operating proce- 
dures. Under certain conditions iron 
and manganese may be removed by the 
base-exchange process, using salt as a 
regenerating medium. Specially 
pared manganese zeolites are also made 
to remove small amounts of iron or 
manganese—up to 2.5 ppm.—using 


TABLE 1 


Exchange Capacities of Various Base 


rem Minerals 


Exchange 
Capacity 
Material gr./cuft. 
12,500 
5,000 
7,000 
Resinous 


potassium permanganate as a regen- 
erating medium. 


Types of Units 


In 1937 and 1938 two companies 
inaugurated soft water services. Sev- 
eral other operators have since come 
forward with new operational methods, 
so that there are now several distinct 
softening arrangements in use: 

1. Steel pressure tank with gel or 
resinous minerals. By-pass valves per- 
manently installed make possible the 
removal of tanks of exhausted mineral, 
which are replaced at once with a usable 
unit. The spent unit is then brought 
to a central regenerating plant for 
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hackwashing, brining, rinsing and 
sterilizing.* 

2. Steel pressure tank equipped with 
hinged cover and installed permanently 
in the home. The zeolite mineral comes 
in textile bags holding about 20 Ib. 
each. (Nylon bags are now being used 
ynder certain conditions of operation. ) 
kither gel or resinous minerals are 
employed, the spent zeolite being re- 
placed with bags of regenerated min- 
eral, while the old zeolite is brought to 
a central plant for regeneration in a 
commercial pressure softener. After 
being backwashed, brined, rinsed and 
sterilized, the mineral is ready to be 
ysed Over again.t 

3. Steel pressure tank installed per- 
manently in the home, using either 
hydraulic mechanisms or electrically 
controlled valves in regeneration. Usu- 
ally the rinse time is set for about 35 
minutes. With this type of service the 
customer can buy softeners outright 
and obtain regular regenerating service, 
or rent the equipment but do the re- 
generating himself at a cheaper rate. 

4. Steel pressure softeners of proper 
sise to meet water and hardness re- 
quirements, installed and serviced by 
operator at specific charge per period.& 

5. Same as 4, but unit may be owned 
either by customer or operator. 

6. Steel pressure softeners owned 
outright by user. These are generally 
employed to soften the entire supply 
in the home, except that used for lawn 
sprinkling. They can be furnished 

*Culligan Zeolite Co., Northbrook, IIL; 
and Filter-Soft Corp., Chicago. 

7 Servisoft, Inc., Rockford, Ill. A previous 
article by the author describes the Culligan 
and Servisoft systems in detail (1). 

tMcKays and Lindsay Companies, St. 
Paul, Minn. 

§Elgin Softener Corp., Elgin, Ill.; and 
Reynolds and Schaeffer Co., Detroit. 
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with manual valve, multiport valve or 
automatic, electrically operated valve 
arrangements. || 

7. Gadgets. These come in small 
sizes for use in shampooing, washing 
machines and the like. One softener 
unit, selling at $8.45, has a capacity of 
90 gal. for a water supply with a 15-gr. 
hardness. Some types use zeolite min- 
eral in bags fastened to faucets; some 
use glass bottles, or screen-bottom 
pans, with zeolite; and other kinds are 
being developed. 

The cost of operating softeners will, 
of course, affect the size of the profits. 
In Case 1 the loaded softener has to 
be transported to and from the home 
with special trucks and handling equip- 
ment; the operative unit must be re- 
placed, the softener regenerated and so 
forth. Case 2 requires the transporta- 
tion of bags of zeolite mineral to and 
from the place of installation. In Case 
3 salt alone must be shipped to the in- 
stallation point, where semiautomatic 
devices are used to complete the re- 
generation cycle. In Cases 4 and 5 
salt is also the only item transported, 
but the quantity of water and its hard- 
ness determine the size of the equip- 
ment required. In Case 6 the customer 
pays for everything—equipment, in- 
stallation, salt and services. Case 7 is 
limited to special purposes or for use 
in demonstrations. 


Softener Statistics 

In approximately 38 states, including 
the District of Columbia, and in Can- 
ada, franchises are held for operating 
the various types of services outlined 
above. In many communities two, and 
even four, types are offered by different 


|| The Permutit Co., New York; Auto- 
matic Pump & Softener Corp., Rockford, 
Ill.; and others, 
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operators, in addition to the customer- 
owned units. 

In the United States and Canada on 
June 1, 1947, approximately 1,250 re- 
generating plants were in operation, 
serving about 1,600 communities or 
suburban areas. California alone em- 
ployed 160 plants to treat raw waters 
with a hardness of from 70 to as high 
as 2,050 ppm., as well as treating mu- 
nicipal softening plant waters with as 
low as 85 ppm. of hardness. 

The approximate number of soft 
water service units—including domes- 
tic installations—which were serviced 
by operators as of June 1, 1947, was 
370,000, with 5,600,000 unit regenera- 
tions per year using 28,000 tons of 
salt both in direct and in brine salting 
schemes. 

In addition, well over 400,000 units 
of the residential type—bought, in- 
stalled and operated by the customer 
to meet specific requirements—were in 
use throughout the United States and 
Canada. Municipally operated soft 
water service systems in the United 
States totaled 25, with 16 of these in 
Towa. 

Soft water service units of the rental 
tvpe are generally able to deliver a 
softening capacity of 20,000 gr., using 
either 1 cu.ft. of resinous mineral or 
1.7 cu.ft. of silica-type gel and 10-12 
Ib. of salt per unit regeneration. At 
those periods of the year when the gal- 
lonage requirements are greatest, addi- 
tional salt up to 14 Ib. per unit re- 
generation is used, and at the end of 
the emergency the salt dosage is de- 
creased to 10 or 12 Ibs. Sometimes 


small amounts of sodium silicate are 
added to the gel to enliven it. 

At Rockford, IIl., Servisoft, Inc., has 
more than 3,000 units with approxi- 
mately 100,000 unit regenerations per 
year on schedules varying from one to 
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four weeks. Both single and multiple 
units are employed. The cost, inelud- 
ing depreciation, is per unit 
generation. At Pittsburgh, Pa., and 
several of the adjacent suburban com- 
munities, in the 20 months preceding 
September 1947 over 5,500 service soft- 
ening units were installed, requiring 
approximately 85,000 unit regenera- 
tions annually at a cost of $1.60 per 
unit regeneration. A steadily increas- 
ing number of units is being installed. 
and the original operator is even going 
into the commercial field with multi- 
unit operations—sometimes as high as 
twelve per service—at beauty parlors, 
apartments, restaurants and so on. 
Rental charges for a four-week period 
have in the last few vears increased 
from $2.25 to $2.50 and even $3.00, 
with proportionate increases for one-, 
two- and three-week periods. The cost 
of extra regenerations for four-week 
periods has risen from 75¢ to $1.00 
and $1.25. 

At Pittsburgh, a piecework system 
has been inaugurated. One truck op- 
erator stated that he averaged 50 tanks 
exchanged per eight-hour day, with a 
high of 68, at a rate of 25¢ each. The 
model involved was the light, 135-lb., 
7-in. diameter unit employing resinous 
zeolite. It is understood that a piece 
rate of 7¢ will be paid to the plant 
operator for regeneration. At Fort 
Dodge, Iowa, 1,400 municipally oper- 
ated units have been installed in the 
past seven years to treat a supply with 
480 ppm. of hardness (hot water 
only). The charge is $1.25 for a 
four-week period plus 75¢ per month 
for regeneration. The cost per re- 
generation is approximately $1.15, the 
customer paying for installation. 

At Canton, Ohio, a Culligan system 
has been in operation for many years 
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ppm. (approximately 65,000 unit re- 
generations per year, usually hot wa- 
ter only). The equipment is set in the 
hot-water line so that no hard water is 
required ; the temperature of the water 
is 135°F. Rentals vary with the length 
of the regeneration period: 28 days, 
$2.50; 21 days, $3.00; 14 days, $3.50; 
10 days. $4.50; and 7 days, $5.50. 
There is a $9.50 installation charge. 
and extra tanks are $1.00. The cost of 
operation, including depreciation, is 
about $1.15 per regeneration, with la- 
bor at from $1.00 to $1.25 per hour. 
At Newton, Iowa, a municipally oper- 
ated plant charges $1.50 per regenera- 
tion plus 75¢ extra (290 ppm. of hard- 


ness, hot water only). me 


Culligan system units are sterilized 
with Perchloron,* so that the residual 
is approximately 100 ppm. at the en- 
trance to the softener during the brin- 
ing period. This procedure is com- 
pulsory under the contract with the 
equipment manufacturer. A new type 
of sterilizing pellet is being developed 
for release in the near future, especially 
for use with Culligan soft water service 
units. In the Servisoft system, where 
textile bags are used as mineral con- 
tainers, a slowly dissolving azo-chlorine 
tablet 7 is placed on top of the last bag. 
The size of the tablet depends on the 
service interval for the unit (one, two, 
three or four weeks). 

Inspections made by state depart- 
ments of health over a long period of 
time have not brought to light any 
contamination in softener equipment. 
In a city near Chicago, however, a 
check on soft water service trucks 


Sterilization of Equipment 


*A calcium hypochlorite product of the 
Pennsylvania Salt Mfg. Co., Philadelphia. 
Made by Wallace & Tiernan Co., Inc., 
Newark, N.J. 


March 4948 C—O REVIEW OF SOFT WATER SERVICES 
= 


- 
305 


showed that many of them were not 
properly sterilized, and local officials 
are dealing with the matter. 


Hot Water Consumption 


At Fort Dodge, Iowa, tests of hot 
water consumption by families (2-9 
persons) were made at 23 locations in 
different parts of the city for a period 
of approximately 300 days. The hot 
water consumed ranged from 12 to 46 
per cent of the total water used and 
averaged 27 per cent. The quantity of 
hot water used per capita varied from 
4 to 18 gpd., averaging 10 gpd. 

One of the manufacturing companies 
states that the hot water consumption 
varies with the hardness of the water 
and the general conditions of the re- 
gion. In small hard-water areas like 
La Junta, Colo., where the hardness is 
1,200 ppm., the hot water consumption 
is 600 gal. per month per person. Ina 
35-ppm. area it runs to 1,000 gal. per 
month, and in metropolitan areas 
where the hardness is 85-170 ppm., 
hot water consumption reaches 1,500 
gal. per month per capita. 


New Developments 


A de-ionizing service is now being 
offered which furnishes a_solids-free 
water for make-up for Diesel engine 
cooling; regenerating stations are 
placed at one terminal of the line. 
Similar services are bound to appear 
later on. 

Several new gadgets are also being 
developed. One is an automatic unit 
guaranteed to regulate regeneration ac- 
cording to changes in pH values. An- 
other company is now working on a 
method of continuous regeneration, but 
this is not yet ready for the market. 
Still another firm is trying to produce 
a resinous mineral to operate on hot 
waters with temperatures as high as 
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203°F.; the process is based on prin- 
ciples developed in Germany during 


World War IT. 


At Pittsburgh the cost of a customer- 
owned domestic-type softener with a 
capacity of 20 kgr. (top-salting) is 
$100; the saturator type costs $125. 
These models are comparable to the 
soft water service units renting for 
2.60 per month, or $31.20 per year; 
two units delivering a capacity of 40 
kgr. cost $48 per year. It can be seen, 
therefore, that an outright purchase has 
its economic merits. An automatic 
softener with a capacity of 21 kgr. sells 
for $295, or $350 installed, while a 


Cost Comparisons 


unit with a capacity of 132 kgr. costs 
about $825, or $925 installed. 
Investments in soft water service 


and residential units total $78,500,000 ; 
this amount comprises $60,000,000 for 
400,000 units at approximately $150 
each and $18,500,000 for 370,000 units 
at $50 each. In addition to the indi- 
vidually owned softeners, 1,250 plants, 
employing about 8,500 men, are en- 
gaged in the soft water service in- 
dustry. And yet only a portion of the 
water which requires softening is actu- 
ally being treated. 

The author has written several arti- 
cles on the subject of municipal water 
softening (2-5), one of which contains 
an extensive bibliography (2).  Per- 
haps the best approach to the subject 
of cost comparisons between municipal 
water softening and soft water services 
(including residential softening) is by 
analyzing the conditions in a_ single 
community. Madison, Wis., has for 
many years been the leader in per 
capita consumption of soft water, pro- 
duced formerly by customer-owned 
units alone and now by both customer- 
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owned and soft water service 
ment. 

Madison water—which has a hard- 
ness of 300 ppm., a pH of 7.5 and no 
iron or manganese—is taken from eight 
deep wells scattered about the city. 
The number of wells is to be increased 
to 10 or 12. 

The population of the city is approxi- 
mately 75,000, plus a varying number 
of students; there are between 18,000 
and 19,000 water services. Previously 
5,500 domestic units were in operation, 
softening hot water only and 
others treating all of the water except 
that for lawn sprinkling. As of June 
1947, however, there were 5,000 units 
which were customer owned and sery- 
iced; 1,000 units owned by customers 
and operators were served by out- 
siders; and 3,500 units were rented— 
a total of 9,500. Approximately 20 
per cent of the water which could, o 
should, be softened was being treated. 

Figuring conservatively, the initial 
cost of this equipment may be estimated 
at $1,075,000; this includes 6,000 units 
at $150 each, totaling $900,000; and 
3,500 units at $50 each, totaling $175,- 
000. In 1940 the city of Madison re- 
ceived a $750,000 estimate on the cost 
of a central lime-soda plant together 
with eight separate automatic zeolite 
plants to be located at the eight wells; 
the cost of the land involved was not 


equip- 


some 


included. The author’s estimate for a 
system composed of zeolite plants 
throughout was then $450,000. At 


present ten zeolite units—one at each 
of the ten wells—would probably cost 
approximately $1,200,000, with lime 
and soda eliminated at the central 
plant. These units would deliver wa- 
ter with a hardness of 85 ppm., or, 
if operated in the most economical 


50 ppm. 
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It is of interest to quote part of a 
letter (0) received by the author from 
the superintendent of the Madison 
water department: 


When we had our referendum several 
years ago, it was shown that while only 
4) per cent of our takers were getting 
softened water, they had spent enough in- 
dividually to pay for a plant to soften the 
entire supply, if expended collectively ; 
and that the operating costs of a plant 
would not be materially different from 
the costs of the 40 per cent of the people 
who were furnishing their own soft wa 
ter. Since that time the percentage o! 
people who have their own soft water 
has increased to 60, so that there is no 
question but that a public water softener 
would be economically sound. In our 
local situation those people who can least 
afford to pay for the cost of hard water 
are bearing the br-nt of these costs, be- 
cause they do not feel that they can afford 
to install softeners or to use a water soft- 
ening service. 


In various communities different 
types of service are available to fit the 
customers’ pocketbooks and desires. _ If 
the economic position of the water 
users should change, they can switch 
from a soft water service arrangement 
to private ownership, or to a munici- 
pal softening plant when conditions 
warrant. 

The public’s desire for soft water 
service has certainly made itself felt 
in recent years. But for the high cost 
of construction at present, many mu- 
nicipal plants would now be under way 
all over the United States and Canada. 
Soap Savings 

There appears to be a measure of 
confusion concerning the savings in the 
cost of soap when soft water is em- 
ployed. A recent JoURNAL article (7) 
quotes the author as stating that “when 
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water is reduced from 51 ppm. down 
to zero hardness, the savings may be 
as great as the savings when a supply 
is softened from 510 down to 51 ppm. 
of hardness.” 

It would be more proper to say that 
the amount of soap consumed by a 
hardness of 51-510 ppm. is approxi- 
mately the same as that consumed in 
ordinary washing by a water with a 
hardness of 0-51 ppm. A considerable 
part of the soap consumed in the lower 
range, however, is required to remove 
dirt and grease; approximately the 
same amount of soap is used whether 
the hardness is zero or up to 35-45 
ppm. Above this point, additional 
calcium and magnesium hardness con- 
sumes more soap. 

In the author's article on the “Bene- 
fits and Savings From Softened Water 
for Municipal Supply” (2), the graph 
in Fig. 5 (p. 616) is somewhat mislead- 
ing. The soap cost curve ends abruptly 
at a point between $4.00 and $4.68,* 
indicating that a variation in hardness 
from zero to 45 ppm. does not affect 
the amount of soap used. The curve 
should be extended to the left, parallel 
to the base, along a line somewhere be- 
tween 35 and 45 ppm. A note should” 
be added explaining (1) that the 
amount (in dollars or by weight) of 
soap consumption shown by the curve 
extension is largely attributable to dirt 
and grease in the materials washed and 
(2) that soap consumption is not af- 
fected by the hardness until it reaches 
the 35-45 ppm. level. 

Hudson (8), if correctly interpreted, 
corroborates this view: “Superior, 


* The dollar value of soap consumed is, of 
course, no longer correct. An average price 
of 28¢ per pound should be assumed in com- 
puting soap costs at the present time. 
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Wis., uses 29.2 Ib., or $3.75 worth [of 
soap per year per capita, at prices pre- 
vailing in 1933]. Even with its rela- 
tively very soft water, 45 ppm. hard- 
ness, a considerable quantity of soap 
is required to remove dirt and grease. 
Water alone will not do the work. If 
it were possible for a city to obtain a 
water supply of zero hardness, it would 
still use almost as much soap as does 
Superior, Wis.” 

A bulletin (9) issued by a commer- 
cial firm, after treating the matter in 
great detail, concludes that the quan- 
tity of soap used is the amount con- 
sumed in reaction with the hardness 
plus that required for detergent 
purposes. 

Statements that the weight of soap 
used up when the hardness of the water 
is 0-51 ppm. is the same as the weight 
consumed when the hardness is 51-510 
ppm. are therefore not in accord with 
the experimental facts. 

The author believes, however, that 
the dirt- and grease-consuming power 
of a wash may some extent 
with the type of wash, the soap and the 
total the water. 
laundries in the New York metropoli- 
tan area, the 
ppm., have reported soap savings of 50 
per cent when water of zero hardness 


vary to 


solids in Several 


where hardness is 42 


was employed. In his own experience, 


with water containing a hardness of 
85-120 ppm., the author has found that 
at least 75 per cent of the soap can 
be saved if the hardness is reduced to 
zero. This would indicate that con- 
sumption due to hardness begins at the 


25- or, perhaps, the 35-ppm. point. = 
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Soft water service systems are defj- 
nitely of value in saving soap, because 
the majority of the municipal water 
softeners do not reduce the hardness 
of the supplies as much as is possible 
with good operational methods. The 
range of hardness in municipally soft. 
ened water runs from 26 ppm. at Berry, 
Ala., to 239 ppm. at Santa Barbara, 
Calif. The average is probably as high 
as 85-100 ppm., and in many communi- 
ties the hardness easily exceeds 125 
ppm. (4). These values obvi- 
ously considerably above the point at 
which hardness begins to affect soap 


consumption. 
7 ou 


are 
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INE years ago the soft water serv- 
N ice industry came into existence. 
Previously softened water was either 
supplied by municipally owned plants, 
of was obtained through domestic 
water softeners purchased and main- 
tained by the user; relatively soft sup- 
plies were used without treatment. 
Now, however, softened water may be 
obtained for domestic, commercial and 
industrial uses on a service basis, sim- 
ilar to other public utility services. 

At present, the two major systems 
in operation are those of the Culligan 
Zeolite Co., Northbrook, IIl., and Serv- 
isoft, Inc., Rockford, Ill. These com- 
panies issue franchises, which grant the 
operator exclusive rights to the prod- 
uct and service within his chosen ter- 
ritory. The basic idea of both systems 
consists of the installation of a water 
softener in the home or place of busi- 
ness, which, after softening its capacity 
of water, will be exchanged for a 
washed, regenerated and __ sterilized 
unit. The customer pays a monthly 
service charge, the amount being de- 
pendent upon the frequency with which 
the unit needs replacing. 

Since the two companies operate 
similarly in softening water and vary 
principally in the method by which the 
wits are serviced, there will be no 
comparison made of the two systems. 


Zeolite Service 
By Harry W. MacDuff 

A paper presented on September 19, 1947, 


Meeting, Bay City, Mich., by Harry W. MacDuff, Manager, Oakland po : 
Soft Water Service Co., Pontiac, Mich. * 


Because the author is more familiar 
with the method used by the Culligan 
Zeolite Co., this paper will describe 
their system. 
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Before an installation of a softener 
is made, a sample of the water is ana- 
lyzed, unless its composition is already 
known, so that the correct mineral may 
be used to remove the undesirable 
qualities. Waters high in iron and 
manganese require a special carbona- 
ceous mineral. Those which are ag- 
gressive to pipe and fittings can also 
be treated with special minerals in 
place of zeolite. Where tastes and 
odors are problems, units of activated 
carbon are advised. In this way waters 
of entirely different chemical character 
may be conditioned. 


Softener Construction Details 


The softener unit is a galvanized 
steel tank, 9 in. in diameter and ap- 
proximately 48 in. high, having inlet 
and outlet quick-service connections. 
It contains 1§ cu.ft. of a synthetic gel 
type of zeolite having a softening ca- 
pacity of approximately 20,000 grains 
of hardness expressed as CaCQ,. 
These units are installed in the home 
or place of business, on the hot water 
system only or on both the hot and 
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cold water lines. a amount of water 
consumed determines whether a single 
or multiple installation is necessary. 
The inlet connection, through which the 
hard water passes into the zeolite bed, 
contains a slotted brass screen about 
5 in. long. This prevents any foreign 
substance from entering the softener 
and diffuses the hard water over the 
entire zeolite bed. The flow is down- 
ward through the bed to a brass tube 
with the bottom 4 in. slotted, allowing 
the softened water to pass into the pip- 
ing system. Flexible connections with 
patented connectors are attached to the 
softener at one end and to regular stop 
valves at the upper end. These valves 
are operated by the service men to shut 
off the pressure when making an ex- 
change of the softener. 


Estimation of Exchange Frequency 


Determination of the frequency with 
which an exhausted unit must be ex- 
changed for a regenerated one is made 
by estimating the consumption, based 
on the number of occupants of the 
house and on whether the installation 
is on hot water only or on both hot 
With the water hard- 
ness and daily water consumption per 
person known, an exchange period is 


selected to guarantee the household an 


adequate supply of water softened to 


zero hardness. 


cut off from the soft water. 


For commercial and industrial users, 
the rate of exchange is calculated from 
a study of the water consumption as 
shown in the customer’s water bills. 

In home use, all sprinkling lines are 
Where 
discoloration of toilets does not take 
place, soft water can also be eliminated 
in this fixture, thereby allowing longer 
periods between exchanges. Com- 


- mercial and industrial customers, be- 
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cause of heavy usage, usually require 
multiple installations, in which two or 
more softeners are connected jpn 
parallel. 


Regeneration Plant Operation 

The equipment used for backwashing 
the exhausted units consists of an ele- 
vated rectangular metal tank parti- 
tioned in ten sections. The bottom of 
each section is funnel-shaped, with a 
rubber hose leading to the inlet con- 
nection of the softener. Each section is 
also supplied with a connection to a 
header from the city water service 
line. 

For backwashing, the inlet sides 
of the softeners are connected to the 
bottom of the funnels and the con- 
nections from the city water service 
line are run to the outlets of the soft- 
eners. The water pressure forces the 
mineral and sediment out of the soft- 
eners up into the partitioned sections, 
where the mineral thoroughly 
washed, with all foreign substances 
overflowing to the sewer. Upon com- 
pletion of the backwash, which usually 
requires about ten minutes, the water 
pressure is shut off and the zeolite or 
mineral returns to the softener. 

Backwashing is done in groups of ten 
units, which are then connected in 
series, also ten at a time, for brining. 
Brine is obtained from a tank where 
granulated salt at 10 Ib. per softener 
has been added. Water softened with 
one of the softeners is passed through 
the salt and the resulting brine is forced 
through the series of ten softeners at a 
rate of 14 gpm. After the brine has all 
been consumed, the softeners are rinsed 
with soft water to remove any brine 
trace and are then capped and ready for 
service. Sterilization is effected by 
placing a proper amount of calcium hy- 
pochlorite into the salt tank, the min- 
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eral then passing through the softeners 
with the brine. 

Approximately 90 minutes re- 
quired to regenerate a line of ten sof- 
teners operating at a rate of 1} gpm., 
while the rinsing, done at the same 
rate, requires about 60 minutes. The 
size of the operation determines the 
number of regeneration lines run daily. 
One ten-unit backwash and four ten- 
unit regeneration lines are capable of 
serving 2,000 customers adequately. 
Recent improvements in brining equip- 
ment have reduced the labor and time 
required for regeneration, which will be 
reflected in a substantial reduction of 


operating costs. 


a 


Routing and Transportation 


To service a large city or suburban 
area as efficiently and economically as 
possible, the routing of service ex- 
changes is of prime importance, and a 
system of zoning, somewhat similar to 
that employed in meter reading, is used. 

Trucks used for exchanging soften- 
ers vary from }- to 14-ton capacity, de- 
pending upon the size of the operation 
and the area over which it is spread. 
Softeners are carried upright in spe- 
cially built bodies to allow service men 
to work as efficiently as possible and to 
prolong the life of the softener. While 
freezing creates some problems in 
severe winter weather, enclosing the 
bodies reduces this hazard to a mini- 
mum. Servicing is usually performed 
by one man per truck, who can ex- 
change up to 40 softeners per day, 
although many operators use two men 
on large trucks, doubling the number 
of exchanges. 


Cost of Service 


Charges for this service are deter- 
mined according to the general econ- 
omic conditions of the area covered by 
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the operation, although on the whole, 
they vary only slightly throughout the 
country. The average charge for in- 
stallation is about $8.00. The average 
monthly service charge for one ex- 
change every 28 days is $2.40; for one 
every 14 days, $3.50; and for one every 


7 days, $5.40. 


Development of Service 


This new industry had been in oper- 
ation for just three years when World 
War II held up its growth for four 
years. As of the end of the war, there 
were approximately 156 operations, 
the bulk of which were located in the 
midwest. The growth in the interven- 
ing two years has been such that there 
are now over 600 operations, and a soft 
water service is available in more than 
1,000 communities throughout the 
country, serving well over 200,000 
customers. The earlier franchises were 
granted mostly to operators located in 
hard water communities, but in the last 
two years the industry has been ex- 
panding into cities having municipal 
softening plants and producing water 
with a hardness as low as 85 ppm. 
There are also many successful service 
operations in cities being supplied with 
unconditioned lake water having a 
hardness of about 105 ppm. 

The goal toward which municipal 
treatment is directed is the softening 
of water to a degree which will re- 
move most of the disagreeable and ex- 
pensive hardness qualities for domestic, 
commercial and industrial require- 
ments. A compromise must be made, 
however, since the softness desired 
by two of the three types of users is 
different. The domestic requirement 
for a soft water, where soap is used, 
is best fulfilled with a zero hardness 
water. Commercial establishments— 
restaurants, beauty parlors and the like 
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—also benefit most from water of zero 
hardness, but the requirements for in- 
dustrial consumption, which in most 
cities amounts to 30-50 per cent of the 
total, are met by a water softened to 
85-105 ppm. Water rate increases 
due to cost of softening will be charged 
against industry as well as domestic 
users, who will benefit the most. The 
softening, then, of any supply to 85 
ppm. will be a compromise among the 
three types of users, so that each is 
receiving a benefit from the conditioned 
water. Another important reason for 
not reducing the hardness of a munici- 
pal supply below 85 ppm. is that some 
calcium carbonate is required for pro- 
tection against corrosion of the iron 
and steel in the water system. 
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Conclusion 


Soft water service, therefore, is not 
competitive with municipal softening 
but should be regarded as an adjunct to 
the latter in further treating munici- 
pally softened or raw water. The pres- 
ence of a soft water service company 
in the community allows the municipal 
treatment plant to be operated in the 
most economical manner possible, by 
making it unnecessary for the munici- 
pal plant to reduce the hardness figure 
to a point which would not be econ- 
omical. The advantage of the slightly 
lowered hardness which could be pro- 
duced by municipal softening would be 
negligible for those purposes where the 
optimum water must be practically 
free of calcium and magnesium. 
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A paper pre sented on Nov. 


ing, Washington, D.C., 


NLESS he has taken time out to 

study the industry, the water 
works man may not be aware of the 
many interesting matters involved in 
air conditioning. Anyone concerned 
with the subject, whether profession- 
ally or as a matter of personal infor- 
mation and education, might well 
devote time to some studies in the 
literature, three of which particularly 
deserve attention (1-3). 

Air conditioning is a growing indus- 
try, and, contrary to general opinion, 
is not confined to summer operation. 
Commercial refrigeration is one branch 
of air conditioning that cannot be dis- 
continued in the winter season, even 
at 45 deg. north latitude. Modern 
urban life creates many year-round 
demands for refrigeration: food freez- 
ing or storage, ice making, process 
cooling, fur and process material stor- 
age. For each ton of ice manufac- 
tured from water over 1 ton of re- 
frigeration is required in winter and 
1} tons in summer. Installations for 
commercial refrigeration currently ac- 
count for approximately 25 per cent of 
the total tonnage of refrigeration. The 
other 75 per cent consisted of comfort 
or process cooling equipment. 

It may seem surprising that some 
Philadelphia stores have employed air 
conditioning during Christmas week. 
Yet it should be remembered that each 
person emits approximately 500 Btu. 
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by Elwood L. Bean, Prin. 
delphia Bureau of Water, Philadel phia. 
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per hour, approximately half of which 
is latent heat in the form of water 
vapor; this amounts to } lb. of mois- 
ture per individual. With 125,000 
persons shopping in a store in a single 
day, if each remained one hour, a total 
of 62,500,000 Btu. of heat and 32,000 
lb. of moisture—i.e., 4,000 gal. of wa- 
ter—would be given off. Without 
conditioning, the store might not be- 
come overheated, but it would cer- 
tainly be very wet. 

In addition to the human loading 
there is the heat of electric lights. 
Each 1,000 watts gives off 3,412 Btu. 
per hour. Therefore, for each 3.5 kilo- 
watts 1 ton of refrigeration is required. 
Incidentally, for each 24 persons ap- 
proximately 1 ton would also be re- 
quired. 

A ton of refrigeration is equivalent 
to (that is, a refrigerator rated at 1 
ton will absorb) the amount of heat 
required to melt ice at the rate of 1 
ton in 24 hours. Since 144 Btu. is 
required for each pound of ice, a ton 
of refrigeration equals 288,000 Btu. 
This amount of heat, therefore, must 
be removed from the refrigeration 
compressor coils by air circulation or 
by cooling water. 


Water Requirements 


The latent heat of evaporation of 
water is such that the vaporization of 
1 Ib. will cool 100 Ib. of of water 10°F., 
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indicating the removal of 1,000 Btu. 
To remove the heat from a cooling unit 
by vaporization will theoretically re- 
quire 288 lb. of water for each ton of 
refrigeration. This is equivalent to 
34.6 gal., or a minimum possible use 
of 0.024 gpm. per ton. In practice, 
windage and other losses result in 
greater minimum uses. 

Because of threatened water short- 
ages, the Virginia Section of the A.W. 
W.A. (4) at its annual meeting in 
November 1944 passed a_ resolution 
recommending that “no water utility 
should supply water from the public 
distribution for any new, additional or 
enlarged refrigeration at a rate in ex- 
cess of 0.05 gpm. per ton of refrigera- 
tion being installed or enlarged.” 

Wachter (5) states that, “generally 
speaking, economizers or cooling tow- 
ers are justified when water costs ex- 
ceed 15¢ per 1,000 gal.” 

Make-up water, required by the ap- 
paratus merely to offset evaporation 
and overflow to the drain, amounts to 
about 0.03 gpm. per ton. 

New York City (1) requires that 
conservation devices “shall not con- 
sume for make-up purposes in excess 
of 15 per cent of the consumption that 
would normally be used without such 
devices.” 

The Building Owners’ and Man- 
agers’ Association report (3) gives the 
water requirements for various types 
of refrigeration plants (Table 1). 

Ebaugh (2) indicates that 1 
cent of the water recirculated will be 
lost through evaporation and, in addi- 
tion, several per cent should be wasted 
in the overflow to prevent solids from 
building up in the system. Without 
conservation, if the city water mains 
and sewers can handle the loads, the 
proper amount of water depends upon 
the relative prices of water and power, 
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because the use of more water in the 
condenser lowers the compressor power 
cost. On the basis of 1947 rates at 
Philadelphia, Ebaugh’s figures indi- 
cate that 2.25 gpm. of water should be 
used per ton of refrigeration (2) 

Wachter (5) states that, for com- 
mercial applications, water consump- 
tion varies from 1.5 gpm., using 75°F, 
water, to 3.0 gpm. per ton, with 85°F, 
water. 

It is often said that the requirement 
will equal 30 divided by the tem- 
perature rise in passage through the 
condenser. With water supply tem- 
peratures of 80° to 85°F., an average 


TABLE 1 
Refrigeration Plant Water Requirements 
Water Re- 
quired 


Type of Plant gpm./ton 
One central plant for entire build- 
ing, with cooling tower on roof 
One central plant for each floor 
With cooling tower for each 
With common cooling tower for 
all 0.05 


5-hp., self-contained 


0.05 


0.07 


With cooling tower for each unit 0.10 
With common cooling tower for 
all 0.05 
operating rise of 10°-12° may be 


expected. 

Consideration of the published data 
and studies seems to indicate that a 
reasonable estimate of average use is 
0.05 gpm. per ton of refrigeration 
with conservation, or 2.5 gpm. per ton 


without it. 


Operating Hours and Loading 


Table 2 shows the demand-hours 
of operation of air-conditioning and 
other refrigeration units in Philadel- 
phia for a six-month period from May 
through October of 1939. The de- 
mand-hours are calculated from electric 
company records by dividing the total 
kilowatt demand into the total kilo- 
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watt-hours for the period. A com- 
parison of temperature and humidity 
data for May—October 1939 with the 
58-vear average indicates that climatic 
conditions were not unusual (Table 3). 

The total demand-hours (ranging 
from 670 to 1,600) shown in Table 2 
indicate the hours of service which 
should be used in estimating the costs 
of air conditioning and the total water 
use which may be expected within the 
six-month period of intensive air con- 
ditioning. 

Of more importance to the water 
supply, however, are data derived by 
calculation which imply that through- 
out the two nearly identical months of 
July and August the average demand- 
hours per day ranged from 10.2 for 
long-hour restaurants down to 5.5 for 
specialty shops. 

The amount of cooling required is 
directly proportional not only to the 
number of hours during which air con- 
ditioning is functioning, but also to the 
percentage of capacity at which the 
apparatus is loaded. Since the number 
of demand-hours of current use is a 
function of both these factors, the 
average cooling water requirement may 
be calculated as a 100 per cent loading 
for the number of demand-hours. 

The averages in Table 2 indicate that 
for specialty shops, equipment should 
be calculated at the maximum rating 
for only 23 per cent of the time. For 
individually equipped offices and neigh- 
borhood theatres the figure is practi- 
cally identical (27 per cent); for of- 
fice buildings and department stores it 
is about one-ninth higher, or 30 per 
cent; the average for restaurants and 
continuous-showing theatres is about 
33 per cent; and for long-hour restau- 
rants it is about one-third higher still, 
or 43 per cent. Applying these loading 
factors to unit ratings will result in a 


reasonable estimate of the average use 
of water in the summer season. 

It is interesting to note that, with 
the exception of neighborhood theatres, 
there was only slightly less use in the 
months of June and September than in 
July and August, and that even in the 
months of May and October consid- 
erable use may occur. 

Air conditioning is a year-round 
industry; however, the months of 
greatest water use are what really in- 
terest the water works official. The 
average use is of little concern except 
that costs and income produce a better 
balance when the average use is high 
in relation to the maximum. The pe- 
riods of maximum use are of prime 
importance. For that reason, this 
paper will deal principally with the 
use on days of maximum demand. 


Growth of Refrigeration in Phila- 
delphia 


Prior to the end of 1935 installations 
of refrigeration equipment in the five- 
county area served by the Philadel- 
phia Electric Co. amounted to a total 
of only 22,000 hp. This figure in- 
creased rather regularly from year to 
year to a total of 64,000 hp. at the 
end of 1941, averaging 7,000 hp. per 
year. During the war there was little 
installation except in government re- 
search and engineering establishments. 
The rate has been very high in 1946 
and 1947, however, and the present 
total of 120,000 hp. indicates an aver- 
age increase of over 9,000 hp. per year 
since the end of 1941. 

The increase in installations has 
taken place largely in establishments 
other than rented offices. Air condi- 
tioning is being adopted in some 
owner-occupied office buildings and in 
a great many small shops; numerous 
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large factories have installed units in — blowers and other auxiliary equipment, - 
their offices and in sections of their Included in this tabulation were units es 
plants; and many sizable process in- of all sizes, from the self-contained tic 
dustries, such as tobacco handling and _ type, sometimes called “room coolers,” th: 
rayon manufacturing, have found it up to the largest. Units employed pe 
profitable to condition the air. One both for comfort and for refrigeration tie 
large rayon manufacturer estimates were counted; however, household re- “iy 
that the reduction in losses from fabric _ frigerators and coolers requiring only oa 
faults will pay for the entire equip- a plug-in connection were not included. the 
ment in less than four years. According to the 1940 census, the | y, 
60, 
TABLE 2 ; Th 
Demand-Hours of Refrigeration Units, by Type of Establishment a stu 
nat 
Type of Establishment in 
Neigh- | Conti | Buildin | 
Month ontinuous- | Long-Hour Average Individual Specialty 
(1939) | Restaurants | Restaurants fices 
Stores 
demand-hours 
May 56 195 240 | 180 170 100 | 130 
June 109 230 295 220 200 150 160 bes 
July 200 250 320 240 220 200 175 
Aug. 200 250 305 230 220 200 165 
Sept. 105 220 270 205 190 150 150 
Oct. 170 125 
Total 
Demand- 
Hours 670 1,145 1,600 1,200 1,000 800 875 P 
| 
May-Oct. 1 
Avg.* per day| 6.5 8.1 10.2 7.6 71 6.5 5.5 G 
= or | 
Per Cent* of 
24 Hours 27.1 33.7 42.5 31.7 29.6 27.1 22.9 — 

* For July-August, = cent 

Volume of Present Use i population of the city of Philadelphia | 999 

Records of the Philadelphia Electric ‘°" prised the total for 

. vy —* within the five-county area. The con- It 
Company, serving Philadelphia, Ches- 

D la M me centration Of retrigeration use 1s un- repr 
wer, claware, and bucks doubtedly greater in the centers of pow 
Counties, show that in 1947 there were business than the relative population - rat; 
installed in this area units of air-con- statistics would indicate. But there tioni 
ditioning equipment with operating are business districts in many of the | mate 
power requirements for compressors suburban communities, and also air- | and 
totaling 120,000 hp., exclusive of fans, conditioned industries. It will be refris 

_*' 


4 


March 1948 


assumed arbitrarily that use in Phila- 
delphia is in’ proportion to the popula- 
tion, or 70 per cent of the total, and 
that approximately seven-tenths, or 50 
per cent of the total for the five coun- 
ties, 1S concentrated in the so-called 
“intensive” or business areas of the 
central part of the city. On this basis 
the total installed compressor capacity 
was 84,000 hp. within the city, or 
60,000 hp. in the central city area. 
The “central city area” used in this 
study conforms to the area so desig- 


AIR CONDITIONING 


cooled installations can be calculated 


(Table 4). 
Present Cooling Water Demand 


If all the tonnage installed were 
operating at capacity, the demand for 
water would be 263 mgd. without con- 
servation, or approximately 5.2 mgd. 
with 100 per cent conservation. These 


figures represent a range from the 
maximum demand, with or without 


conservation, down to twice the theo- 
retically possible minimum. 


nated by the City Plan Commission A study of current demand in sum- 
in 1934. mer indicates that in the 
mperature and Humidity Data for Philadelphia Stree 
Temperature—°F.* Humidity—per centt 
hema Average Difference Average Average Difference 
May 720 | 163 44.3 63 56 <9 
June 80.4 82.0 +1.6 65 63 —2 
July 84.6 | 84.1 —0.5 65 ‘ 63 —2 
Aug. 82.5 85.2 -—2.7 68 69 +1 
Sept. 76.0 77.9 +1.9 69 71 +2 
Oct. | 65.9 65.6 —0.3 66 66 0 


* Average maximum daily temperature. 
+ Average of readings at 8 a.m., noon and 8 p.m. 


Generally speaking, units of 3 hp. 
or less are air cooled and most units 
over 3 hp. are water cooled. Air- 
cooled units, therefore, comprise 5 per 
cent of the total; this makes the total 
horsepower of water-cooled units 80,- 
000 for the city as a whole, and 57,000 
for the central area. 

It is estimated by manufacturers’ 
representatives that 25 per cent of the 
power is used for commercial refrig- 
eration and 75 per cent for air condi- 
tioning. Employing the common esti- 
mate of 1 hp. per ton of air conditioning 
and 1.5 hp. per ton of commercial 
refrigeration, the tonnage of water- 


period the actual loading factors are 


such that air-conditioning equipment 
functions at an average—over the daily 
24-hour period—of one-third of its 
capacity rating. It seems probable 
that on maximum days the loading is 
at least 50 per cent over the average ; 
that is, the average for the day is 
equal to 50 per cent of the total in- 
stalled capacity for 24 hours (or 100 
per cent of capacity for 12 hours). 
Refrigeration apparatus other than for 
air conditioning may be more closely 
engineered and probably functions at 
an average nearer to 70 per cent of 
capacity. From these figures a prob- 
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water demand on the _ hottest 


able 
summer days is derived as given in 
Table 5. 

Taking the total water demand of 
the Philadelphia system as 440 mgd. 


on hot days, it can be seen that if 
there were no conservation, 32.0 per 
cent of this might be passing through 
the cooling coils of refrigerant com- 
pressors. With complete conserva- 
tion, however, the use would amount 
to only 0.6 per cent. 

The degree of conservation which 
has been effected generally is not 
known. One store which previously 
used 800 tons of refrigeration and 
2,200 gpm., or 3.2 mgd., of water, has 
increased its refrigeration to 1,470 


es TABLE 4 

ae Water-cooled Installations, 1947 

Central 
City 
Area 


hiladelphia 
af tons 
43,000 
9,300 
52,300 


4 

Air Conditioning 60,000 


Commercial Refrigeration 13,000 
TOTAL 73,000 


A cooling tower has been in- 
and the entire 1,470 tons now 
or 0.1 


tons. 
stalled 
operate at less than 70 gpm., 
med. 

Table 6 indicates the effect of con- 
servation on hot-day water demand. 
In this tabulation it has been assumed 
that all refrigeration units 
over various arbitrary tonnage limits 
(that is, above the equivalent horse- 
power limits) employ conservation, 
and that those units below the limits 
do not. The water demand has then 
been calculated on the basis of the per- 
centage distribution of units of various 
sizes. For example, if every refrigera- 
tion unit above 50 hp. employed con- 
servation, this would mean that con- 
servation was being used on 69.4 per 


sizes of 
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cent of the total water-cooler horse. 
power (or refrigeration tonnage) jp 
Philadelphia. The refrigeration water 
demand in the city would therefore be 
42.0 mgd. Units below 3 hp. are air 
cooled and do not affect the calcula- 
tions. 


Future Volume of Air Conditioning 


Neglecting the recent apparent up- 
turn in installations and applying to 
the future the same average rate of 
growth that has prevailed for the past 
twelve years, Table 7 indicates the 
total installed capacities in Philadel- 
phia for the rest of the century. 

From data tabulated by the City 
Plan Commission it is found that 
155,300 tons of refrigeration would be 
required to condition the 47,000,000 
sq.ft. of floor space in the central city 
area, occupied by hotels, restaurants 
and service trades ; by retail trade; and 
by the offices of clerical, banking, in- 
surance and professional trades. 

The tonnage presently installed in 
the central city area would be suff- 
cient to condition about 28 per cent of 
this total. At the current rate of in- 
stallation, the total of these spaces 
might be conditioned before 1990, pro- 
vided these were the only spaces to 
be conditioned. Considerable amounts 
of conditioning, however, are already 
installed, or are being installed, by 
the wholesale trade, by some of the 
so-called “combined” industrial trades 
and by processing industries. The 
total occupied space in the central city 
area (115,000,000 sq.ft.) would re- 
quire 383,000 tons of refrigeration for 
conditioning. The 194,000 tons (in- 
dicated by present rates of installa- 
tion) for the year 2000 would, there- 
fore, be equivalent to conditioning 
about 51 per cent of all the central 
city space now occupied (or 43 per 
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cent of the 136,000,000 sq.ft. of exist- 
ing building space in the area). Such 
an amount of tonnage without new 
building may seem a bit visionary, but 
when calculating the possible water 
use, it is better to estimate on the safe 
side. 

The City Planning Commission has 
formulated no specific plans for the 
most densely occupied section of the 
central city. It has a definite pro- 
gram for two areas, however; one of 
these is near the waterfront of the 
Delaware River, and the other is the 
“Triangle” west of City Hall to the 
Schuylkill River between Market 
Street and the Parkway. In the first 
of these, to air-condition the total of- 
fice and showroom portions of the 
wholesale center would require about 
1,600 tons. Apartment houses would 
need about 2,000 tons. 

The “Triangle” would contain pub- 
lic buildings—principally offices—and 
stores and hotels, requiring about 11,- 
000 tons. Other buildings—from first- 
class apartments to storerooms and 
amusement or recreational structures 
—in which the percentage of probable 
conditioning is much less, would re- 
quire 16,000 tons for air conditioning. 

Since these developments would re- 
place very little existing space likely 
to be conditioned, they would be prin- 
cipally additional loading. To arrive 
at an arbitrary estimate of the possible 
effect of the plan, it may be assumed 
that the entire program will be com- 
pleted between 1950 and 1980 and that 
9 per cent of the office and store sec- 
tions are conditioned, as well as about 
30 per cent of the other building space 
planned. This would indicate installa- 
tions of 16,000 to 17,000 tons. Re- 
frigeration may well add one-third to 
the total. Dividing these tonnages 
equally over the 33 years to 1980 and 
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revising the tabulation in Table 7, the 
totals of water-cooled tonnage may be 
estimated as in Table 8&. 


Future Water Requirements 


Future water requirements can be 
derived from a number of factors, in- 
cluding: the foregoing calculations of 
probable tonnages in different periods ; 
the percentage distribution of unit 
sizes; the 50 and 70 per cent loading 
of conditioning and refrigeration units, 
respectively ; and the assumption of 2.5 
gpm. of water per ton of refrigeration 
without conservation, and 0.05 gpm. 
with conservation. The trend of water 
requirements in the city of Philadel- 
phia and in the central city area is 
shown in Fig. 1-4. Figures 1 and 2 
are based on the prevailing rate of 
increase in tonnage; Fig. 3 and 4 are 
based on increased construction under 
the city plan. In all four figures, the 
points of intersection on the vertical 
line at the extreme left represent the 
water demand if no conservation is em- 
ployed, while the points on the other 
vertical lines show the water demand 
when conservation is assumed above 
various horsepower limits. It should 
be noted that city regulations require 
conservation in units employing over 
10 cfm. of water, i.e., units of ap- 
proximately 30 hp. 

Predictions have been made by man- 
ufacturers and their representatives, 
and by others interested in the subject, 
that tremendous increases will develop 
within the next few years for many 
reasons. Some of the factors men- 
tioned are: better production methods, 
which will result in lower prices for 
refrigeration units; the public demand 
for air-conditioned working places, rec- 
reation centers, stores and hotels; the 
retail merchants’ recognition of in- 
creased sales potentialities; and scien- 
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discoveries leading to great im- 
provements in production volume and 
quality in many manufacturing proc- 
esses. 

Such reasoning appears logical and 
should be given serious consideration. 
Although this paper has not taken 
these factors into account in predict- 
ing future trends, the possibility of a 
greatly accelerated demand for :nstal- 
lations should be kept firmly in mind. 
Nevertheless, the author finds himself 
unable to vision the conditioning of 
more than 50 per cent of the existing 
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which it has been estimated (6) that 
30 mgd. is now being used, much of 
it for cooling processes. It is believed 
that this area might yield another 25- 
30 mgd. These waters, however, are 
generally high in hardness and carbon 
dioxide and contain sulfate, chloride 
and iron. Furthermore, this section js 
located far from the area of intensive 
demand for air conditioning. 

Wells sunk in the central city area 
have generally proved very disappoint- 
ing. Few wells of over 25 gpm. have 
been developed from the immediate 


TABLE 5 


At 2.5 gpm. per ton* med. 
City of Philadelphia 108 
Central City Area 77 

At 0.05 gpm. per tont 
City of Philadelphia 2.15 
Central City Area 1.55 

* Estimated average with conservation. 
+ Estimated average without conservation. ) 


occupied space or more than 90 per 


cent of new construction. 


Private Water Supplies 


In Philadelphia there are two possi- 
ble sources of water for air condition- 
ing other than the public supply. The 
central city area is located between the 
Schuylkill and Delaware Rivers, the 
maximum distance from a river being 
fifteen blocks. Although some cooling 
water is taken from these streams, 
treatment to prevent slime growths 
has been found necessary because of 
pollution and, therefore, surface waters 
as a source are practically eliminated 
from the economic picture. 


Wells are a second possibility. Un- 


der the southern and southeastern end 
of the city along the Delaware River 
is an unconsolidated formation from 


Probable Hot-Day Demand 


Air Conditioning 


Commercial Refrigeration 
med. 


3 
26 


0.65 


0.55 


intensive area. Many of these have 
quickly played out and others have 
contained excessive iron. At present, 
no air-conditioning installation of ma- 
jor size appears to be operating from 
well water in the central city area. 

Published accounts tend toward the 
conclusion that ground waters are not 
proving too successful in other cities. 
Where the public supply is also from 
ground water, a system of gradually 
expanding private wells becomes a di- 
rect threat to it. Private pumpage, if 
used only for cooling purposes, should 
be recirculated or else returned to the 
ground through a near-by well or other 
means, as is now done in many locali- 
ties. 

In some areas, the re-use of cooling 
water is mandatory by law. Seven 
states—Minnesota, Maryland, New 


| 
M 
W 
fre 
so 
sul 
sta 
Ca 
col 
i (1 
Ye 
the 
un 
tut 
fus 
med, 
141 
103 
28 
2.1 
Lo 
the 
une 
con 
cha 
me: 
sicle 
Eff 
use 
wat 
SES of 
wit! 
The 
phi: 


| +. 


AIR CONDITIONING 


March 1948 


Mexico. New York, Ohio, Utah and 
Wisconsin—control the use of water 
from both underground and _ surface 
sources. Regulation of water 
sumption can be enforced in four other 
states—Kansas, Massachusetts, North 
Carolina and North Dakota—when 
control is deemed desirable. 

Well water supplies on Long Island 
(1) are regulated under the New 
York State Conservation Law, with 
the usual provision that after use, any 
uncontaminated water must be re- 
turned to the ground through a dif- 
fusion well. Indiana recently enacted 
a similar control measure. 


con- 


figures, 350 mgd. The maximum day’s 
use in 1947 was 439 mgd., or approxi- 
mately 90 mgd. above the average. 
This increased demand cannot logi- 
cally be laid to the refrigeration indus- 
try, however. (As a matter of inter- 
est, it may be stated that other losses 
and uses are known to account for 
most of the increase above normal. ) 
Without conservation, about 140 mgd. 
might be used on such days. It is 
not economical, however, to operate 
units of over 10-15 hp. without con- 
servation ; therefore, it is probable that 
comparatively few units with over 30 
hp. are operating without conserva- 


TABLE 6 
Effect of Conservation on Hot-Day Demand 
Conservation Total Demand—med. 
Horsepower Above on per cent of 
Which Conservation Total Water-cooled City of _ same Central 
Is Assumed Horsepower Philadelphia City Area 
No Conservation 141.0 103.0 
21.7 
= 10 90.3 j 15.1 10.8 
5 7 98.0 6.5 4.6 
3 100.0 2.8 2.1 
There are said to be over 250 re- tion. Assuming that all units over 30 


charge wells operating satisfactorily on 
Long Island, and about 15 others in 
the rest of the country (7). Artificial 
underground recharge may also be ac- 
complished by spreading areas, basins, 
or ditches. In California artificial re- 
charge by spreading areas over per- 
meable terrain is practiced to a con- 
siderable extent. 


Effect on Water Supply 


Because it is not the total water 
used in a year that matters to the 
water industry but the maximum rates 
of use, this section will be concerned 
with the hotter days of summer only. 
The average use of water in Philadel- 
phia for July and August is, in round 


hp. do practice conservation and those 
of lesser size do not, the average sum- 
mer day’s use in July and August 1947 
was about 20 mgd., and the maximum 
approximately 30 mgd. 

This places the maximum probable 
use for refrigeration purposes in the 
city as a whole at 5-9 per cent of the 
total demand on the water supply. 
For the central city area these figures 
cannot be calculated precisely but a 
use of 15-22 mgd. would appear to 
result in a consumption of roughly 
8-11 per cent of the total demand in 
the area. 

Such quantities of use are not too 
disturbing to the supply in general, 
but they do increase the problem of 
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low pressures, particularly in the most 
closely built-up areas. 

Looking to the future, serious possi- 
bilities of trouble may be foreseen. 
For instance, if present refrigeration 
—conditioning less than one-sixth of 
the total occupied space—increases the 
use by 11 per cent, the conditioning of 
50 per cent of this space could increase 
the use by over one-third. The ex- 
amination of curves of water use, 
based on present rates of refrigeration 
increase, shows that such a situation 
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It is interesting to note that a Sur- 
vey (1) in New York City in 1937 
indicated that about 34 mgd. was dis- 
charged to the sewers by units not 
equipped with conservation devices: 
this is approximately 3 per cent of 
the total supply. On unmetered sery- 
ices the charge for water 
ton per year, but with conservation 
only 15 per cent as much, or $4.50, 
At Pasadena, Calif., it was noted (8) 

1945 that the use for air condition- 
ing was only about 0.1 per cent of the 


is $3¢ ) per 


might be reached before 1980, when normal summer demand on the system. 
TABLE 7 
we at ” City of Philadelphia | Central City Area 
| 
Air Commercial Total | Air Commercial Total 
Year Conditioning Refrigeration Conditioning Refrigeration 
tons 
1935 11,000 2,400 13,400 7,800 1,740 9 540 
1941 32,000 7,100 39,100 | = 22,800 5,060 27,860 
1947 60,000 13,000 73,000 42,800 9 500 52,300 
1950 71,800 16,000 87,800 51,300 10,400 61,700 
1960 | 111,700 24,800 136,500 79,800 16,730 96,530 
1970 | 151,600 33,700 185,300 108,300 23,060 131,360 
1980 | 191,400 42,600 234,000 136,800 29,390 166,190 
1990 | 231,200 51,500 282,700 165,300 35,720 201,020 
2000 | 271,000 60,400 331,400 | 193,800 | 42,050 235,850 


a water use of 70 mgd. is indicated, 
and that by the year 2000 a use of 
100 mgd., equal to one-half the present 
total demand in the central area, might 
be required. 

The above figures are all based on 
the assumption of water use as al- 
lowed by Philadelphia’s present regu- 
lation requiring conservation only in 
excess of 10 cfm. New regulations 
drawing a more realistic line of de- 
marcation between the free waste of 
water and conservation should be 


At Allentown, Pa., where the use is 
approximately 4+ per cent of the total 
normal demand, Supt. William R. 
Schnabel (8) recommends air-condi- 
tioning equipment that does not em- 
ploy water. Sioux City, Iowa, in 1945 
was preparing to use increased pump- 
ing facilities “to take care of any new 
requirements in air conditioning” (8). 

Chicago limit on the 
amount which may be used; the meter 
rate is 60¢ per 1,000 cu.ft. In 1937 
Gayton (9) presented in detail the 
problems entailed by air conditioning 
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in Chicago. One of the diagrams 
showed the average amount of use 
each month by premises not air con- 
ditioned and by premises with a total 
of 7,854 tons of refrigeration. Those 
not conditioned showed an average 
summer use which was only about 15 
per cent above the winter demand; 
for air-conditioned premises the figure 
was 230 per cent. 

In the District of Columbia the 
approval of systems requiring in excess 
of 15 gpm. is governed by the results 


A construction program now under 
way includes the building of 107 miles 
of sewers along the shores of the rivers 
and creeks to intercept sewage from 
the outlets of trunk building-drainage 
sewers and convey it to the locations 
selected for three new sewage treat- 
ment works. At present, about 70 
miles of these intercepting sewers have 
been completed. In some of the areas 
served by them, it is possible and rea- 
sonable to pass cooling waters to the 
storm sewer rather than to the sani- 


of flow tests to determine how the tary sewer. With the approval of the 
TABLE 8 
Predicted Water-cooled Tonnage With Increased Building 

q 4 A, City of Philadelphia Central City Area 

. = Air Commercial Air | Commercial 

Year Conditioning | Refrigeration Total Conditioning | Refrigeration Total 

tons 

1935 11,000 | 2,400 | 13,400 | 7,800 1,740 9,540 
1941 32,000 7,100 39,100 22,800 5,060 27,860 
1947 60,000 13,000 73,000 42,800 9,500 52,300 
1950 73,300 16,500 89,800 52,800 10,900 63,700 
1960 118,200 27,000 145,200 | 86,300 18,930 105,230 
1970 163,100 37,600 200,700 | 119,800 26,960 124,760 
1980 207,900 48,200 256,100 153,300 34,990 188,290 
1990 247,700 57,100 304,800 181,800 41,320 223,120 
2000 287,500 66,000 353,500 | 210,300 47,650 257,950 


draft of the desired amount of water 
affects the adjacent distribution sys- 
tem. 


There are two classes of sewers in 
Philadelphia: the combined system, in 
which building drainage and storm 
water are carried off in one conduit; 
and the separate system, in which two 
conduits are provided, one for building 
drainage and the other for storm wa- 
ter. About 60 per cent of the total 
system is of the combined type. 


Sewers and Sewage Disposal 


State Sanitary Water Board, a number 
of arrangements have been made to 
pass unpolluted process waters to the 
storm sewers. Since under present 
ordinances the city may collect the 
same rental whether the water 
charged to the building drain or to the 
storm sewer, there is no ineentive for 
the property owner to expend the 
money which may be 
make a connection to the latter. 
water is used in excess of certain 
quantities, such a connection should 
be required, provided the discharge is 
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unpolluted, as is true for cooling water 
used in air conditioning and not re- 
used in other processes. 

The “Northeast” Sewage Treatment 
Works, with an eventual capacity of 
300 mgd., will serve the area north of 
Lehigh Avenue and east of German- 
town Avenue. In this area the system 
is largely of the separate type, and 
many of the intercepting sewers pre- 
viously mentioned are being built in 
this locality. 
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and no separation of building drainage 
and storm drainage is possible through 
any reasonable building program, 
Therefore, all waters used for air con- 
ditioning in central Philadelphia wil] 
have to be passed through the sewage 
treatment plants. This load will be 
distributed between treatment 
works, the “Southeast” and the 
“Southwest.” 

The Southeast Treatment Works, 
with a capacity of 150 mgd., will re- 
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Fic. 1-2. Conservation and Future Water Demand at Prevailing Installation Rates 


There are some large air-condition- 
ing installations in manufacturing es- 
tablishments. These might well be 
compelled to connect into the storm 
sewer if they do not re-use the cooling 
water for other processes, provided 
the degree of conservation that is 
practiced results in a_ sufficient dlis- 
requirements. 
air condi 


charge to warrant such 
Intensive development of 
tioning in this area is not expected. 
In central areas of the city the sewer 
system is entirely of the combined type, 


ceive all sewage south of Lehigh Ave- 
nue and east of Broad Street, while 
that west of Broad Street will pass to 
the Southwest Treatment Plant, with 
a capacity of 250 mgd. The effect on 
these works of loads such as would 
result from air-conditioning apparatus 
without conservation may be envisioned 
to the possible water 
usage shown in Fig. 1-4. Conserva- 
tion in the future is as vital to the 
sewage disposal plants as to the water 


works of Philadelphia, 
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The disposal of cooling water has 
become a problem in many cities. 
Miami Beach (2) prohibits a discharge 
of over 2 gpm. from any installation 
to the sanitary sewer, since all sani- 
tary sewage has to be pumped. If a 
storm sewer is convenient, greater 
quantities may be discharged to it, 
but otherwise a drainage well is used. 
At Miami, failure to regulate air condi- 
tioning and other sources of large 
quantities of waste water would have 


700 T T 
600 
No Conservation 
500 a 
\ 
1 400 
ac) 
c 
\ 
8 300 
We 
200 7 
8 
/9, 
100 
1947 
0 | 
50 30 20 10 5 3 
ip. Horsepower Above Which 
Conservation Is Assumed 
3. City of Philadelphia 
Fic. 3-4. 


resulted in “rivers in place of streets 
and buildings.” Jacksonville (2) per- 
mits air-conditioning installations only 
when sufficient sewerage facilities are 
available. 

Indiana has recently passed an act 
forbidding the use of over 200 gpm. 
of ground water for air conditioning or 
cooling, unless the water is recirculated 
or returned to the ground through re- 
charge wells. This was done not only 
to protect the ground water level from 
the increasing requirements for mu- 
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7 


nicipal, industrial and air-conditioning 
purposes, but also to relieve sewage 
systems which are being overtaxed by 
excessive discharges of ground water. 
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Electric Current 

Electric service costs are, of course, 
dependent on the size of the unit and 
the extent of operation. Minimum 
charges in those months when condi- 
tioning is least used increase the over- 
all cost. The units operate on an 
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average of approximately 8 demand- 
hours per day in the six warmer 
months. On this basis, the cost per 
kilowatt-hour actually consumed will 
rary from approximately 2.25¢ for the 
larger units up to 2.75¢ for the small 
units. 

Demands for power for refrigeration 
are causing a great amount of concern 
to the local electric company, which 
must provide power for circulation 
pumps, water supply booster pumps, 
fans and blowers; the horsepower 
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needed for these items varies with 
the size and type of installation, but 
amounts to approximately 30 per cent 
of the horsepower required for the 
compressor units. 

Difficulty in supplying service in 
some of the sections of the central area 
may temporarily retard installation 
growth. 
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Water Costs and Disposal 

Water for air conditioning in Phila- 
delphia must be metered, but there is 
no restriction put on taking the water 
through a meter (either existing or 
new) which services other uses. Min- 
imum charges for water are dependent 
on the size of the main connection, 
and range from $8.00 per year for a 
j-in. ferrule to $1,150 per year for a 
6-in. connection. The minimum charge 
is $1.00 per 1,000 cu.ft. of water; 
above the minimum the rate is 40¢ per 
1,000 cu.ft. 

The disposal cost for waste water 
is also a major item. By a city council 
ordinance, approved by the mayor on 
April 20, 1944, “an annual sewer rental 
or charge” is imposed. The amount 
varies, on metered services, from 100 
per cent of the water cost on 4$-in. 
ferrule service down to 55 per cent for 
a 6-in. connection and 50 per cent for 
connections over 6 in. 

Sewer rentals under the ordinance 
were first imposed in 1946, in the 
amount of six-tenths of the rates men- 
tioned above. In 1947 the rates were 
raised to seven-tenths and will in- 
crease each year until 1950, when the 
charges will reach the maximum 
amounts as set in the ordinance. 

Properties using other than city 
water and discharging to the sewers 
are not exempt from sewer charges. 
The water from wells or other sources 
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must be metered, and the sewer charge 
is based on the size of ferrule which 
would customarily be required by the 
city if it were furnishing service to 
the meter so used. 

Any portion of the water from the 
city supply which is not discharged to 
the sewers may be deducted in deter- 
mining the sewer rate, provided the 
water is metered or otherwise properly 
and satisfactorily shown to be ex- 
cluded from the sewers. 

Since ground conditions in the sec- 
tions of Philadelphia where air condi- 
tioning is most used do not lend them- 
selves readily to the disposal of water 
outside the sewers, the privilege of 
deducting for this disposal in calculat- 
ing sewer rentals is of little practical 
value to the air-conditioning operator, 
and few can escape this added cost. 
In effect, then, the total cost of water 
for air conditioning in 1950 and there- 
after will be from 200 per cent of the 
water charges for a service with a 
j-in. ferrule to 150 per cent for a 
service with a connection larger than 
6 in. These percentages are based on 
the most common condition, where 
other equipment uses the minimum 
quantities allowed by the minimum 
charges. 

It may be seen, therefore, that the 
total cost of water for air conditioning 
in 1950 will vary from 60¢ to 80¢ per 
1,000 cu.ft., depending on the size of 
the unit. This will be true assuming 
that the basic water charges are not 
revised. In view of a probable in- 
crease in rates of 25 per cent, to pro- 
vide for system improvements and 
expansion, the cost will probably be- 
come 75¢ to $1.00 per 1,000 cu.ft. 


The increased costs will tend to 


reduce very greatly the size of the 
unit which may be economically oper- 
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ated without conservation and will thus 
serve automatically to induce the in- 
gallation of many conservation de- 
yices. 


Philadelphia Regulations 


The interest of the Bureau of Health 
in air-conditioning installations in- 
yolves only the discharge to sewers. 
The installation is brought to the at- 
tention of the Division of Plumbing 
Inspection by the application for in- 
spection required under the bureau 
rules. Regulations also provide for 
the submission of plans for approval 
hefore the construction of plumbing 
work in any building. District in- 
spectors check the sizes and waste 
discharge rates. 

The Bureau of Building Inspection 
is concerned with learning whether 
the strength of a structure is sufficient 
to bear the loads imposed on it. The 
safety of a water tank or tower would 
not be questioned, only the ability of 
the structure to support the weight. 
Plans referred to the bureau by the 
Fire Marshall’s Office are reviewed 
and approved by the Building In- 
spector’s Office. No rules or regula- 
tions have been adopted specifically 
for air-conditioning equipment. 

The Fire Marshall’s Office receives 
the plans for installations of all sizes 
and refers them to the Bureaus of 
Building Inspection and Zoning, to the 
Sanitary Engineer of the Water Bu- 
rau and to the Electrical Bureau. 


The Fire Marshall's Office has no 


printed air-conditioning regulations but 
requires that only Freon be used for 
the refrigerant; that a relief valve be 
installed in the refrigerant system; 
that flues, ducts and partitions be fire- 
resistant; and that cooling towers be 
constructed safely. 


AIR CONDITIONING 


The Tax Receiver’s Office handles 
all meter reading, billing and collect- 
ing of revenue. It has the power to 
inspect premises and water supply 
plumbing for tax purposes under a 
1926 ordinance. No inspections are 
made to determine whether water bu- 
reau rules on sanitary features or con- 
servation are followed. Since under 
a 1921 ordinance all service installa- 
tions must be metered, the city re- 
ceives revenue from air-conditioning 
installations. 

The Bureau of Water, as of De- 
cember 12, 1938, adopted certain re- 


quirements for air-conditioning 
stallations : 
1. Permissible Refrigerants. For air- 


conditioning work, where a direct connec- 
tion to the city water supply is made, the 
refrigerant must be nontoxic, noninflam- 
mable, nonirritant and noncorrosive. 

2. Connections to City Water Mains. 
Any system or combination of systems 
requiring city water in excess of 10 cfm. 
for refrigerant condensing purposes, 
maximum demand, must be provided with 
a water conservation device having a 
physical break with the city supply. A 
system consisting of a single unit or mul- 
tiple units, having a total capacity*of not 
over 25 tons nominal capacity, may have 
a direct connection to the city water sup- 
ply for its source of condensing water, 
provided that the maximum use of water 
shall not exceed 10 cfm. and the amount 
of refrigerant shall not exceed 175 Ib. 
The supply may be obtained from an ex- 
isting ferrule, which must be metered. 

In any however, where direct 
connections are made to the city water 
supply mains, a hand-operated Gate and 
Check Valve Crane or equal, must be pro- 
vided in the connection between the city 
water supply and the refrigerating system. 
In addition, there must be installed a re- 
frigerant pressure-operated water — 
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Make-up water connections to a water 
conservation device must be so arranged 
that the supply has a physical break be- 
tween the city water main and said device 
so it will be impossible for water to siphon 
back in case of low pressure in the city 
water main. 

Where the waste water is discharged 
into the city sewerage system, it must be 
in strict accordance with the rules and 
regulations of the Board of Health and 
other Bureaus having jurisdiction. 

Any other restrictions that may be 
made by the State health authorities shall 
be considered as a part of this code, if 
and when required. 

Applications and plans must be sub- 
mitted to the Bureau of Water for ap- 
proval before any material is ordered or 
work started. 


For several years after the adoption 
of these rules, the Supervisor of Wa- 
ter Service required that plans be sub- 
mitted for all installations, whether 
small or large. After approval by 
the sanitary engineer of the bureau 
and the issuance of a permit, the su- 
pervisor sent out inspectors to see 
that the installations were made in 
accordance with the plans. For many 
years, however, no inspectors have 
been available to this division. 


Proposed Regulations 
Suggesting regulations is not usually 
‘ popular. It may be noted that of 36 
water works men participating in a 
round table discussion (8) in 1945, 
only three had any regulations ou air 
conditioning and these dealt only with 

the metering of water. 

i No move has been made toward 
any new regulations in Philadelphia, 
and any statement in this paper must 
be interpreted only as the opinion of 
the author. 

The present water rates in Phila- 
delphia do not permit economical op- 
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eration without conservation on sizes 
of about 10-15 hp., depending on the 
installing the 
The new total water costs resulting 
from the imposition of sewer rental 
charges will reduce the present eco- 
nomical size and tend to reduce the 
proportion of units which will be op- 
erated without conservation. There 
will be many installations, however, 
where some difficulties attend the plac- 
ing of towers and the like, thus causing 
conservation to be postponed—even at 
a financial loss to the operator—unless 
it is required by the water and sewer 
service divisions of the city. 

In coming years there will probably 
be a great increase in the percentage 
of 5-ton units. Even without such a 
change in size distribution, the time 
can be foreseen when, with the elimi- 
nation of all unconserved units over 
this size, there will still be a demand 
for 5 per cent—and more—of the total 
water supply for refrigerative pur- 
poses. With the present size distribu- 
tion, the use of conservation only on 
units over 30 tons means a water de- 
mand five times as great as with con- 
servation at the 5-ton level. 

The effect of increased water costs 
will probably be considerable, but there 
are always many who fail to do the 
best thing for the good of the commu- 
nity in general. The author feels that 
the city should change the limit of 
unconserved use from the present 10 
cfm. (equivalent to the operation of a 
30-hp. unit) to allow the use of no 
more than 0.1 gpm. per ton capacity 
for any new installation or enlarge- 
ment consisting of one unit, or a group 
of units, with a total capacity exceed- 
ing 5 tons. 

The requirement to submit plans of 
all installations should be made effec- 


cost of conservation. 
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The author’s excellent paper sets 
forth the very definite problem with 
which water bureaus will be presented 
in the future by the ever expanding air- 
conditioning industry. 

In order to understand the subject 
better it might be well to define what 
is meant by air conditioning. Is it 
the automatic control of temperature 
the year around; the control of mois- 
ture content in the space being treated ; 
the control of air circulation in an en- 
closure; or the control of the oxygen 
content, the purity or the dust content 
of the atmosphere in an enclosure? 
There have been so many definitions 
that a considerable amount of confusion 
exists, but the public is becoming more 
educated to the correct meaning and 
value of air conditioning. Actually air 
conditioning is the simultaneous con- 
trol of temperature, humidity, air mo- 
tion and air distribution in an en- 
closure. Where the installation has to 
do with human comfort and health, the 
control of air purity should be consid- 
ered. The simultaneous control of 
temperature and humidity is quite im- 
portant, and proper air distribution 
and motion has a great bearing on the 
success of any air-conditioning instal- 
lation. One of the major design prob- 
lems facing the engineer is how to 
provide a system which will give a 
proper humidity and temperature level 
without any perceptible air motion. 

Many new uses for air conditioning 
were developed during World War II. 
The Manhattan Project must have re- 
quired an astonishing amount of re- 
frigeration capacity. If the figures 
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were revealed, they would give some 
indication of the future needs of atomic 
power installations. 

There are, of course, many commer- 
cial, manufacturing and residential uses 
for air conditioning and refrigeration, 
Without refrigeration, it is difficult to 
conceive how the enormous food re- 
quirements in this country could be 
handled. The electronic equipment, 
chemical, textile, baking and petroleum 
products industries—most of which are 
expanding—all require large amounts 
of refrigeration. The effect of this 
and other growth may be seen in the 
volume of business done by the Carrier 
Corp. during 1947. The total was 
more than twice that of its best peace- 
time year and approximately 30 per 
cent above its wartime record. As aq 
result of this increased utilization of 
refrigerative equipment, a great deal of 
water will be needed to carry away the 
heat developed in the refrigeration 
cycle. 

The author has given a very com- 
prehensive set of statistical figures ap- 
plying to certain areas served by the 
Philadelphia Electric Co., and_ has 
prophesied certain future  develop- 
ments, all of which seem reasonable. 
There is hardly any additional discus- 
sion or comment to be made on the 
projection of future requirements in 
air conditioning, as there are many 
factors that may alter the rate of 
growth. But if 90 per cent of the new 
construction is to be air conditioned, 
future water demands are certainly a 
matter for serious consideration. 


Conservation Methods 


The important phase of this discus- 
sion has to do with water requirements 
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and conservation. There are several 
methods by which water for air condi- 
tioning and refrigeration can be con- 
served, the principal ones presently in 
use being: 

1. Evaporative condensers. Evapo- 
rative condensers employ a minimum 
amount of water on a finned surface, 
cooling it until its temperature closely 
approaches the wet bulb temperature 
of the surrounding atmosphere. This 
type of equipment is available in sizes 
up to 100 tons, and larger units can be 
specially provided. The water used— 
including the loss due to entrainment 
in the discharge air, evaporation and 
overflow—is about 3-5 per cent of 
that which would be required for a 
water-cooled condenser. The evapora- 
tive condenser uses approximately the 
same quantity of water as a cooling 
tower plus a water-cooled condenser. 
This type of equipment generally takes 
up considerably less space than other 
methods of water conservation, but 
its first cost is usually higher. 

2. Cooling ponds. Often a natural 
pond is used, the hot water being dis- 
charged close to the surface near the 
shore line. Natural air circulation 
over the surface of the pond causes 
evaporation, thereby cooling the water. 
The increased density of the cooled 
water makes it sink to the bottom of 
the pond. On this type of installation 
the suction connection for intake water 
is placed at a good distance below the 
surface. 

3. Spray cooling ponds. Spray cool- 
ing is somewhat similar to the natural 
pond method, except that the water is 
sprayed up into the air over a basin. 
The spray nozzles should be designed 
to break up the water into small drops 
but not into a mist. In this way a 
larger quantity of heat may be dis- 
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sipated in a given area than by the 
cooling pond method. Both, however, 
require a great deal of space and are 
used only where ground or roof area 
is not at a premium. 

4. Natural-draft spray towers. <A 
natural-draft spray tower is essentially 
a narrow spray pond with a high, 
louvre-type fence. Spray towers oc- 
cupy less space, and the wet louvres 
provide a greater exposed surface to 
the air, than spray ponds. 

5. Natural-draft deck towers. At- 
mospheric or natural-draft deck towers 
are constructed of a heavy wood or 
steel framework 20-40 ft. in height. 
Open platforms or decks are built at 
regular intervals from top to bottom, 
and a catch basin at the bottom col- 
lects the water as it falls down from 
the top of the tower, splashing over 
the various decks. All the types of 
ponds and towers mentioned depend 
on natural air movements. This equip- 
ment must therefore be located where 
there will be no obstruction by trees, 
buildings or other windbreaks. Ob- 
viously, the effectiveness of these meth- 
ods is not uniform, because the air 
velocities may vary from day to day. 

6. Mechanical-draft towers. The 
type of water conservation equipment 
in most general use today is the me- 
chanical-draft tower. Motor-driven 
fans create at all times the volume of 
air necessary for maximum effective- 
ness. 

Comparative Efficiency 

Spray ponds have an effectiveness 
of 40-50 per cent; the approximate 
figure for spray towers is 45-55; for 
natural-draft deck towers, 55-70; and 
for mechanical-draft towers, 60-75 per 
cent. Cooling tower efficiency or ef- 


fectiveness is represented by the differ- 
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ence between the entering and the cold 
water temperatures divided by the en- 
tering water temperature less the wet 
bulb temperature of the entering air. 
It will be noted that the degree of 
effectiveness varies through a _ wide 
range. 

It is apparent that water conserva- 
tion equipment might be greatly im- 
proved. Because it is very unusual for 
any cooling tower to be more than 70 
per cent efficient, one way to increase 
water conservation would be to de- 
velop more efficient cooling towers. 

The construction of cooling towers 
is regulated by the fire marshall’s of- 
fice which has jurisdiction over their 
location. It is important that they be 
safely constructed to withstand high 
wind velocities and other unusual 
stresses which may be imposed on 
them. For towers located in densely 
populated areas, or on buildings of 
high occupancy, such as theaters and 
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hotels, certain fire-resisting construc. 
tion details are required. The fact 
that water is highly corrosive to most 
metals presents a challenge to someone 
to produce economical water conserya- 
tion equipment or cooling towers that 


will resist both water and fire. 


It is evident that the ada of 
water requirements may be approached 
from various directions. The develop- 
ment of high-efficiency air-cooled re. 
frigeration equipment would, however, 
go a long way toward solving it. The 
ultimate objective from this angle 
would be 100 per cent water conserva- 
tion for refrigeration and _ air-condi- 
tioning equipment. The need to attain 
this objective is very much a challenge 
to water bureaus, manufacturers of air- 
conditioning equipment and others in- 
terested in this subject. 


Conclusion 
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Effect of DDT Spray on Reservoir Biological 


Balance 
By Miriam S. Shane 


 Agcontribution to the Journal by Miriam S. Shane, Bacteriologist, 
Several articles dealing with DDT 
and its effect on water supplies have previously been published in the 


Water Dept., Wilmington, Del. 


Journal (References 1-3). 


HERE is strong evidence that 

DDT spraying by airplane can 
cause a biological unbalancing of a 
reservoir, thus interfering with nor- 
mal operation. The following obser- 
yations may be thought-provoking for 
other water works faced with a similar 
problem. 

During the summer of 1947 Wil- 
mington, Del., was faced with an epi- 
demic of poliomyelitis. The health 
authorities of Wilmington enlisted the 
aid of the U.S. Public Health Service 
in reducing the fly population by 
spraying the entire city with DDT 
by airplane. 

Located in the area to be sprayed 
was an open 40-mil.gal. filtered water 
reservoir. On expressing concern 
over the possible ill effects of the 
spraying, the Water Department was 
assured by public health officials that 
no harmful results would be experi- 
enced. The project was begun on 
August 28, 1947, and the city was 
sprayed intermittently until September 
23, 1947, with a 30-per cent solution of 
DDT in oil. 

The reservoir is bricklined and its 
upper portion treated with a 2-in. laver 
f gunite. It receives water pumped 
from a rapid sand filter plant after 
alum coagulation, filtration and chlori- 
nation. The residual chlorine is held 
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at 0.2 ppm. as it enters and the water 
is rechlorinated at the discharge point. 

Microscopic examinations are made 
periodically and, if necessary, copper 
sulfate is applied. Over a period of 
years, microscopic examination has 
shown this reservoir to need only lim- 
ited treatment. In fact, for the past 
eight years an average of two applica- 
tions of 0.25 ppm. of copper sulfate 
have been required for a summer sea- 
son. The records show the reservoir 
required no treatment in 1945 and only 
one application of 0.25 ppm. during 
1946. ; 


Observations and Data 


On September 2, 1947, five days 
after the spraying began, the water 
in the reservoir was observed to 
be cloudy. Microscopic examination 
showed a total count of 1,200 organ- 
isms per milliliter. Although the res- 
ervoir was treated with 0.25 ppm. of 
copper sulfate, in accordance with past 
experience, the physical appearance of 
the water did not improve, and micro- 
scopic examination on September 8 
indicated a total count of 4,000 or- 
ganisms per milliliter. Synedra was 


present in practically pure culture and 
free swimmers, such as Daphnia and 
A dosage of 


Cyclops, were absent. 
0.25 ppm. 
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applied to the reservoir. Despite the 
extremely high microscopic count, at 
this time no thought was given to the 
possibility that the DDT spray might 
be interfering with normal operation. 
As time progressed the water became 
more cloudy, the color rose to 15 ppm., 
turbidity to 20 ppm. and the Synedra 
count increased to 10,000 per milli- 
liter. 
The reservoir 


water level of the 


varies, depending upon the consump- 
tion demand of the service which it 
operation 


supplies and the of the 


Fic. 1. DDT-encrusted Reservoir Wall 


pumps from the rapid sand _ plant. 
When the pumps are not operating, 
the service receives its supply exclu- 
sively from this reservoir. During the 
period of the spraying the filter plant 
was in continuous operation, the water 
was carried at a high level and the 
walls of the reservoir were not ex- 
posed. After a shutdown of the filter 
plant, the water receded and a portion 
of the walls was exposed and became 
dry. The exposed area was covered 
with a white, crystalline material and 
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gave the appearance of having been 


whitewashed (Fig. 1). The material 
scraped from the walls and intake pipe 
was found, on analysis, to be DDT. 
This was the first clue to the cause of 
the unbalanced condition existing in 
the water. It was difficult to realize 
the heavy contamination of DDT which 
this reservoir had received efrom the 
spraying. 

Upon this discovery, microscopic 
counts were taken daily and a course 
sulfate treatment started. 
using higher dosages than are nor- 
mally required. HTH * was also ap- 
plied on two occasions. Figure 2 in- 
dicates the microscopic counts and the 


of copper 
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October 1947 
Fic. 2. Microscopic Count and Chemical 
Dosage 


copper sulfate dosages for the second 
half of October 1947. 

Synedra was the organism largely 
responsible for high counts; however, 
on October 29, the microscopic exami- 
nation showed the presence of free 
swimmers in small numbers. The 
count on October 31 consisted of di- 
versified organisms such as Daphnia, 
Mallomonas, Uroglenopsis, Microcys- 
tis, Coelosphaerium and the like, but 
Synedra was still the most prevalent. 

For the purpose of comparison, it 
is significant to present the average 
* A hypochlorite-type product made by the 


Mathieson Alkali Works, Inc. 
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een | microscopic count for September for Anderson (5) of.the Frank Theo- 
rial | the past five years. The averages in dore Stone Laboratory showed that 
ripe | Table 1 are based on examinations DDT was toxic to Daphnia in a 
DT. | made during the first, middle and last strength of 1 part per billion and that 
» of | part of September 1943-47. There concentrations of 1-100 parts per bil- 
in | are no counts available for October lion immobilized this organism in pe- 
lize | during this period. Copper sulfate riods of 16-32 hours. Wenger 
lich | treatment was not required for this Fou 
the | reservoir in September or October in Conclusions » 
this five-year period. The evidence points to an unbal- 
opic It is well to point out that the Wil- anced reservoir brought about by DDT 
Irse | mington water supply has two other contamination. This conclusion can 
ted, open reservoirs within its system, he drawn because of two facts: first, 
ior | which were out of the range of DDT _ the condition never existed in the past 
ap-} spraying. Both are used for storing at this reservoir; and second, the other 
n-f untreated water and have capacities of two reservoirs. which were out of the 
the} 37 and 2,200 mil.gal., respectively. 
They were exposed to the same en- TABLE 1 
vironmental conditions as the finished- Average Microscopic Count for Month x 
water reservoir, with the exception of of September 
the DDT spray, and no change from Microscopic 
normal operating conditions was ex- Conn 
perienced. In fact, the microscopic ean per ml. 
counts were comparable with those of 1943 m4 . 81 
other years, and Synedra was present 1944 it. 51 
30} only in limited numbers. 42 
1946 53 
nical) Field and Laboratory Studies 
The reader must bear in mind that range of DDT spray, showed no evi- 
cond} this paper is presenting an over-all dence of abnormal conditions. 
picture of operating conditions and not It seems safe to assume that the 
gely} the results of a research project. It biological balance was disturbed by 
ever,f seems well to point out again that the the toxicity of DDT to microscopic 
ami-f observations made at a finished-water organisms belonging to the zooplankton 
free} reservoir cannot be compared to a field group, such as ameba, mastigophora, 
The} study of plankton life in natural bodies infusoria and rotifera. These organ- 
f di-| of water such as ponds. Bishop (4) isms are natural enemies to plant life 
hnia,j of the U.S. Public Health Service and because of their destruction Syne- 
»cys-| made a study of the effects of DDT dra grew freely. 
but} larviciding on plankton life in natural Some thought may be given to the 
lent.} ponds and concluded that only slight possibility of DDT in low concentra- 
n, it} effects could be directly attributed to tions acting as a stimulant to the 
rage} DDT. His data, however, show a de-  Synedra. 
yy the} Crease in zooplankton life and an in- The ineffectiveness of the normal 
crease in the Diatomaceae. copper sulfate treatment seems to be 
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significant. Perhaps DDT acts an- 


tagonistically to this chemical. It is 
not certain that the increased copper 
sulfate dose actually was solely re- 
sponsible for the reduction of organ- 
isms, because after the spraying was 
discontinued .on September 23, the 
DDT deposit in the reservoir was 
being diluted constantly. Perhaps the 
combined effect of the copper sulfate, 
the dilution of DDT, and the reduc- 
tion of temperature was responsible. 

All these assumptions will have to 
be worked out scientifically, but until 
the facts are proven, it is well for the 
water works profession to be on guard, 
if DDT is to be sprayed indiscrimi- 
nately over entire om, - 
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HERE are important mechanisms 

for the application of scientific 
knowledge in any line of endeavor. 
In the field of environmental control, 
the necessary mechanisms include ade- 
quately trained personnel, sound ad- 
ministrative programs and remunera- 
tion in keeping with the responsibilities 
of those engaged in the work. 

For several years the Engineering 
Section of the American Public Health 
Association has maintained commit- 
tees concerned with these mechanisms. 
In April 1946 the defects in environ- 
mental control were discussed thor- 
oughly by a group composed of repre- 
sentatives of the Engineering Section 
Council, sanitary works equipment 
manufacturers, engineering publica- 
tions, the Sanitary Engineering Divi- 
sion of the U.S. Public Health Service 
and the A.P.H.A. In accordance with 
the concept that public health admin- 
istration is inadequate unless public 
health engineering leadership in- 
volved, a project to be sponsored by 
the A.P.H.A. was considered favor- 
ably. By October 1946 finances had 
been secured from a group of engi- 
neering equipment industries and from 
the National Foundation for Infantile 
Paralysis. The funds guaranteed the 
project until July 1948. 

The Engineering Section Council 
was established as the advisory council 
for the project. Acting in this capac- 
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ity, the Council directed that problems 
of environmental sanitation be ex- 
plored with a view toward: (1) more 
adequate provision of needed person- 
nel employed in the sanitation of en- 
vironment; (2) establishing the engi- 
neer in a position of greater usefulness 
to the administrator; (3) developing 
sanitary and public health engineering 
as professional careers offering attrac- 
tive opportunities to young men now 
entering colleges and universities; (4) 
stimulating universities to expand the 
undergraduate and graduate curricula 
which will prepare the student for his 
professional engineering role; and (5) 
improving and broadening the environ- 
mental health services in all of the 
functional fields to meet state and com- 
munity requirements. 


Recent Activities 


It may be of interest to recount 
some of the major services rendered 
up to July 1947. 

Group meetings have been attended 
in thirteen states. Addresses and panel 
discussions have been held on top- 
ics pertaining to the administration 
of environmental sanitation programs. 
There has been a small amount of 
teaching and seminar work to acquaint 
students with the practical aspects of 
environmental sanitation which may 


be anticipated in the profession of 
Studies have 


sanitary engineering. 
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been made to establish techniques of 
program evaluation which may be ap- 
plied by directors of sanitation in local 
health units. Portions of complete 
health unit surveys have been devoted 
to the evaluation of the status of envi- 
ronmental sanitation. 

Conferences have been held and con- 
tacts by correspondence pursued to 
explore teaching programs and basic 
academic disciplines for professional 
activities in environmental sanitation. 
State and local health practices have 
also been the subject of conferences in 
an effort to determine the philosophy 
of approach and the practical obstacles 
to the establishment and maintenance 
of adequate, well-rounded sanitation 
programs. Personnel needs have been 
discussed, together with the reasons 
which make it difficult to fill positions. 
Attempts have also been made_ to 
evaluate the specific program and its 
relation to such common interests, as 
the water department, the city engi- 
neer’s office, the housing or building 
department, the planning commission, 
the zoning commission and other offi- 
cial bodies. Finally, the relationship 
of civic groups to plans for environ- 
mental sanitation inyprovements has 
been taken up. 

These activities have been included 
in visits or contacts with representa- 
tives of health agencies in 28 states 
and the District of Columbia, as well 
as with the U.S. Public Health Serv- 
ice. An effort has been made to estab- 
lish liaison and coordinate the Engi- 
neering Section project with other 
groups, organizations and associations, 
and with A.P.H.A. committees. In- 
formation is being gathered about the 
activities and requirements of the vari- 
ous fields of environmental sanitation, 
comprising research, personnel needs, 
evaluation of environmental sanitation 
programs, in-service and academic 
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training and others. All of thoce in- 
terested have not yet been contacted, 
but the scope of this endeavor is indi- 
cated by an imposing list of partici- 
pants, including A.P.H.A. committees, 
foundation groups, university-spon- 
sored groups, professional associations 
and federal agencies. 

An effort has been made to convey 
information concerning the activities 
of the several groups to state and local 
interests, and, conversely, to relay data 
and ideas from the field to the organi- 
zations concerned. 7 


Interchange of Ideas 

A number of examples of the inter- 
change of ideas, information and prob- 
lems can be cited which concern the 
water works industry. 

The author’s attention has _ been 
called to methemoglobinemia in_ in- 
fants, probably caused by the prepara- 
tion of milk formulas with waters of 
high nitrate content. Herbert Bosch, 
Director, Div. of Sanitation, Minne- 
sota State Department of Health, is 
concerned with this problem at the 
present time. Cases of methemoglo- 
binemia have been described in articles 
by Ferrant (1), Comly (2), and Fau- 
cett and Miller (3). The question is 
raised whether the value of the nitrate 
and nitrite test on drinking waters has 
been underestimated and whether sani- 
tary engineers are giving proper em- 
phasis to well protection in small or 
home water supplies. 

R. Paul Farrell, Director, Div. of 
Sanitary Engineering, Tennessee De- 
partment of Public Health, and his 
staff were of great assistance to the 
Tennessee State Planning Commission 
in preparing a booklet entitled “Plan- 
ning Water and Sewerage Systems for 
the Small Community.” This enter- 
prise has helped the cause of improved 
sanitary facilities and has illustrated 
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how official agencies can work together. 
The idea has been passed on to other 
states. 

Curtis M. Everts Jr., Director, Div. 
of Sanitary Engineering, Oregon State 
Board of Health, has developed a series 
of water works conferences which last 
one day and are sufficiently localized 
so that all operators of water works 
plants can attend at least one of the 
meetings. Abbreviated discussions 
outlining the characteristics of a good 
water supply, protection of water sup- 
plies, and chlorination supple- 
mented with films. Public relations 
are also discussed. Another example 
of this type of conference is found i 
the cooperative undertaking of the 


Indiana Section of the A.W.W.A., 
the Indiana State Board of Health 
and Purdue University (4). Many 


states with small water systems could 
employ these suggestions to advantage. 

B. A. Poole, Chief Engineer, Bureau 
of Sanitary Engineering, Indiana State 
Board of Health, has devised a means 
of estimating the work load in man- 
days for each activity of the bureau. 
By this method he has been able to 
support requests for additional per- 
sonnel and to assign his staff over the 
state in accordance with the amount of 
work known to exist in each branch- 
office area. 


Personnel Problems 


A glance at the editorial pages oi 
the American Journal of Public Health 
for May, June and July 1947 will give 
an excellent impression of the efforts 
of the A.P.H.A. to clarify the status 
of salaries for public health personnel. 
There are wide gaps between the start- 
ing salaries offered to sanitary engi- 
neers and the minima demanded by 
applicants. The Engineering Section 
Council at a meeting on February 10, 
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1947, adopted the following statement 
of principle: 

It is the opinion of the Engineering 
Section Council that, because of the re- 
quired training and experience and be- 
cause of his administrative responsibil- 
ities, the administrative head of the major 
division of a health department concerned 
with environmental sanitation should be 
on the same administrative level as the 
administrative heads of corresponding 
divisions. Such status should include 
equal salary range, administrative respon- 
sibilities and prerogatives. 

In view of the existing demand for 
engineers, it appears impossible to recruit 
and retain qualified public health engi- 
neers, unless salary scales are comparable 
to those obtainable in other fields of pro- 
fessional engineering, as exemplified by 
the salary schedule prescribed by the 
American Society of Civil Engineers and 
those in effect under the Federal Civil 
Service. 

The A.P.H.A. Committee on Pro- 
fessional Education has recently com- 
pleted a report which discusses the 
education and experience considered 
desirable for five grades of public 
health engineers. The lowest class 
requires no experience but a minimum 
education consisting of: (1) graduation 
in engineering from a college or uni- 
versitv of recognized standing, (2) 
satisfaction of the academic require- 
ments for admission to examination for 
license to practice engineering in the 
particular state and (3) completion of 
an approved undergraduate sanitary 
option or an equivalent amount of 
postgraduate orientation. For higher 
grades, experience of from one to ten 
years is required in addition to the 
basic education. 

The A.P.H.A. Committee on Ad- 
ministrative Practice is now in the 
process of analyzing information based 
on returns of evaluation schedules 
from 276 community health depart- 
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ments. The status of sanitation per- 
sonnel employment in these commu- 
nities is cause for serious thought. 
Of 58 communities with over 100,000 
population, 40 employ sanitary engi- 
neers; the rest employ sanitarians 
only. Of 65 communities with popu- 
lations ranging from 50,000 to 99,999, 
only 19 employ sanitary engineers; 
the others, sanitarians. Of 106 com- 
munities with populations of from 25,- 
000 to 49,999, 24 empioy sanitary engi- 
neers; 77 employ sanitarians only ; and 
5 have no sanitation personnel. Of 47 
communities with a population under 
25,000, 4 employ sanitary engineers ; 
36 have sanitarians only; and 7 have 
no sanitation personnel. The ratio of 
population served per sanitarian is also 
of interest. [xcluding the 12 commu- 
nities with no sanitation personnel and 
1 city with a proportion of 325,000 
persons per sanitarian, the ratio in the 
remaining 263 communities varies from 
3,600: 1 to 195,000:1. The median, 
upper and lower quartiles for all com- 
munities are, respectively, 21,800, 16,- 
100 and 35,000 per sanitarian. Dis- 
regarding those communities with over 
100,000 inhabitants, the median is 23,- 
500 per sanitarian. 


Conclusion 


This paper has so far dealt with the 
activities of the present. What prog- 
nostication can be made concerning 
the achievement of long-range objec- 
tives by those who seek to improve en- 
vironmental sanitation and the mecha- 
nisms for the application of scientific 
knowledge to state and local problems ? 
It would be presumptuous to suggest 
in finite terms the many expedient 
steps which will be taken. Though the 
ultimate goals may not be reached, 
each passing year will bring its gains. 
Certain principles are postulated, there- 
fore, as a basis for continuing action 
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along fundamental lines: (1) research, 
education and demonstration in the 
held of administrative practice as ap- 
plied to environmental sanitation, in- 
cluding such basic factors as job and 
program evaluation; and (2) research, 
teaching and demonstration in the 
disciplines of education and training 
which will establish professional con- 
cepts—encompassing the entire series 
of functions within the scope of 
environmental sanitation—for sanitary 
engineers and all others who share 
the task of providing a safe environ- 
ment. 

These principles not only furnish 
the bases for scientific knowledge and 
the mechanisms of its application, but 
also suggest the way to establish pub- 
lic receptivity, whether the principles 
are applied to the specific fields of 
water supply and sewage disposal or 
are expanded to include other phases 
of environmental sanitation. The task 
of execution, however, does not lie 
with associations such as the A.P.H.A, 
or the A.W.W.A., but rests firmly 
with the individuals who work day 
by day in their chosen field in towns, 
in cities, in states and in teaching insti- 
tutions. 
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URING 1947 the JouRNAL con- 
cluded its thirty-fourth year of 
publication successfully, under a new 
cover and with a slightly revised for- 
mat. A new Association book and a 
new edition of a book of which the As- 
sociation is co-publisher were issued. 
Work on two other Association books 
—one new, the other a new edition— 
was carried forward to the point of as- 
suring issuance during 1948. And 
sales of publications continued at a rate 
comparable with other years. 
A detailed report of these various 
publication activities follows: 


1. The Journal 


a. Contents. During the year the 
JoURNAL contained a total of 2,324 
pages—a little less than the 2,466 pages 
of 1946 or the 2,358 pages of 1945. 
This slight reduction in size would 
have been dictated by the budgetary al- 
lotment even if a shortage of paper 
stock had not made it necessary. 

Included in the total were 1,152 text 
pages, compared with 1,331 in 1946 
and 1,323 in 1945. These pages con- 
tained fifteen Association items, com- 
prising committee and administrative 
reports, specifications and_ editorial 
statements. In addition, there were 
published 131 technical articles, con- 


sisting of 82 Section Meeting papers, 
30 Annual Conference papers, 14 con- 
tributions from the field and 5 miscel- 


Report of the Editor 
F or the Year Ending December 31, 1947 


A report on the publishing activities of the Association submitted to Prt 
4. Board of Directors on January 18, 1948, by Eric F. 


laneous reports and statutes of interest 
and value to the membership. 
During the year 146 pages were de- 
voted to abstracts of water works liter- 
ature, compared with 123 pages in 1946 
and 111 pages in 1945. The gradual 
increase in abstracting activities has 
been undertaken to restore that section 
to its prewar size, now that foreign 


publications are again available for re-_ 


view. 

Finally, the year’s issues contained 
1,026 pages of news and editorial mat- 
ter, Association announcements and 
advertising, compared with 1,012 pages 
in 1946 and 924 pages in 1945. The 
slight increase in this portion of the 
JoURNAL is a direct result of a larger 
number of full-page advertisements. 

A promise of additional paper sup- 
plies during 1948 has enabled the 
editorial staff to plan a 2,500-page 
JourRNAL for the current year. This 
proposed enlargement, which would 


| 


amount to an average increase of ap- 


proximately 14 pages per issue, would 
start the JouRNAL on the way back to 
its size. 

». Cost. The total cost of JouRNAL | 
a and production, including the 
cost of paper used, was $33,884.22 in 
1947, 
1946. 
1,000 pages printed, this involved an 
increase from $1.705 in 1946 to $1.824 
in 1947, 


compared with $31,234.40 


In terms of over-all cost per 
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ecause more copies of each issue 
were printed—an average of 7,810 over 
the year, compared with 7,308 in 1946 
—and because slightly fewer pages and 
less expensive composition were used, 
the unit cost did not rise in proportion. 
In spite of these and other economies, 
however, the over-all cost per copy in 
1947 was $0.362, compared with $0.356 
in 1946, 

Major factors in the increased cost 
were an 18 per cent boost in printer’s 
rates and the continuing upward trend 
of paper prices. Based on a 1943 index 
of 100, printing costs now stand at 
145.4 and paper costs at about 176. 
JoURNAL cost estimates for 1948 have 
been based on the printer’s current 
prices, with the expectation that these 
rates, set in September 1947, will hold 
for the year. Paper cost estimates, 
however, have been calculated at an 
advanced price. Although a supply 
approximately 40 per cent larger than 
that in 1947 has been promised by the 
jobber, it appears unlikely that enough 
paper will be available at any one time 
to permit the quantity purchases at a 
discount which were possible in the pre- 
war period. 

c. Income. JOURNAL income repre- 
sented by dues payments of members 
slightly exceeded estimates, while sub- 
scription and advertising income fell 
slightly short of the anticipated 
amounts. 

Although the proportion of dues re- 
garded as JOURNAL income must be an 
arbitrary figure, the direct relationship 
between the number of members and 
the number of copies printed must be 
considered in measuring the relative 
dollar profit or loss incurred by the 

publication of the JouRNAL. 


Despite the fact that subscription in- 


come fell a little short of estimates dur- 
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ing 1947, the 1948 estimate represents 
an increased amount. Most of this jp- 
crease is expected to come from Euro- 
pean business postponed until now by 
the lag in postwar reconstruction. 

Actual advertising space sold in 1947, 
and thus advertising income, fell a few 
pages short of estimates—692 pages 
compared with the anticipated 709 
pages. Considering the fact that in- 
creased advertising rates were placed 
in effect at the beginning of the year, 
the estimate both of pages and income 
was surprisingly accurate. Since defi- 
nite commitments for 645 pages of 
1948 advertising were in hand at the 
end of last year, it is expected that the 
1948 income total will slightly exceed 
that of 1947. 


2. 1948 Membership Directory an 


During 1947, preliminary work on 
the 1948 edition of the biennial Mem- 
bership Directory was _ undertaken. 
The success of negotiations for an ad- 
ditional paper supply made it possible 
to proceed with plans to resume the 
sale of advertising and the inclusion of 
the products and services index for the 
first time since their introduction in 
the 1942 directory. Upon this basis, an 
announcement of the availability of 
advertising space was mailed to all As- 
sociate Members at the end of Decem- 
ber and a letter soliciting professional 
card advertising by member engineers 
is now being forwarded. Publicity and 
production schedules for the directory 
have been developed with the expecta- 
tion of issuing it as a supplement | to 
the September 1948 JouRNAL. | 


3. Index to the Journal * 


The sale of 13 copies of the 1881- 
1939 Index during 1947, compared 
with 19 copies in 1946, left a balance 
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of 267 copies in stock. Of the 1940— 
1944 Supplement, 647 copies remain 
in stock after 1947 sales. Meanwhile 
preliminary work is being done on the 
next supplement, to be issued in 1950. 


4. Standard Methods 


The first binding of 3,000 copies of 
the ninth edition of Standard Methods 
for the Examination of Water and 
Sewage was sold out shortly after its 
appearance in January 1947. A subse- 
quent binding of the remaining 3,000 
copies of the first printing was com- 
pleted in July and sold out before the 
end of the year. Of 6,000 copies of a 
second printing which became avail- 
able in December 1947, 1,000 have al- 
ready been sold. 

Meanwhile arrangements for the 
publication of the tenth edition have 
proceeded upon the basis of a new 
agreement which adds the Federation 
of Sewage Works Associations to the 
list of sponsoring societies. By the 
end of 1947 all three societies had made 
their appointments to the Joint Edi- 
torial Board and preliminary arrange- 
ments for its first meeting had been 
undertaken. 


5. Manual of 
counting 


Water Works Ac- 


In 1947, 54 copies of the Manual 
of Water Works Accounting were sold, 
compared with the 21 copies sold dur- 


ing 1946. 


6. Specifications 


During the year, tentative specifica- 
tions for fire service type cold water 
meters and for threads for underground 
service line fittings were approved and 
published. Reprints of both are avail- 
able for distribution. 


Sales of a number of specifications 
documents were retarded during the 
year by delays in printing and in com- 
pleting revisions. The demand for 
these documents, however, continues 
at a steady pace. 


7. Manual of Water Quality and 
Treatment 


3y the end of 1947 the Editorial 
Coordinator, George E. Symons of 
Water & Sewage Works magazine, 
had completed the styling and revision 
of the first nine chapters, approxi- 
mately two-thirds of the text, of the 
Manual of Water Quality and Treat- 
ment. His completion of the work will 
depend on the time he is able to de- 
vote to it from his other activities, but 
it is expected that the complete text 
will be ready for the printer by July 
1948. 

It is tentatively proposed to sched- 
ule the manual for composition as soon 
as the typesetting for The Quest for 
Pure Water has been completed, but the 
printer’s production schedule and the 
status of other Association publications 
at that time will have to be considered 
in planning the work. 


8. Survival and Retirement Book 


The publication of Survival and Re- 
tirement Experience With Water 
Works Facilities was completed in July 
1947. Inall, 3,000 copies were printed. 
Of these, 2,000 copies were bound im- 
mediately and the balance held in col- 
lated sheets, subject to future demand. 
Of the 2,000 copies available for distri- 
bution, more than 1,300 had been sold 
by the end of 1947. Since the bulk of 
this early sale involved quantity pur- 
chases, totaling more than 1,200 copies, 
by only three interested organizations, 
and since quantity purchases cannot be | 
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rf expected to continue at more than a_ tober. But the book can definitely be 
7 small fraction of the initial rate, it is issued in 1948. 
: felt that the supply of 700 copies on 
; hand will be sufficient for 1948 sales, 10. The Troublesome Problem of 
7 without provision for additional bind- Depreciation To 
ing. Beginning of work on The Trouble- 
9. The Quest for Pure Water some Problem of Depreciation,t a book 
which was approved for publication at of t 
By the end of the year the entire the San Francisco meeting of the Board 
text of The Quest for Pure Water* of Directors, must also await comple- &¢ 
had been proofread and returned to the tion of The Quest for Pure Water, 
printer for revised galley proofs. All Just as soon as the printer can handle fol 
illustrations have been engraved and additional work in his composing room, 194 
the first five chapters made up for pag- either this volume or the Manual of 194 
ing. Only the index and the prelimi- [Vater Quality and Treatment should 194 
nary material remain to be prepared for he put ahead. At the present time, in 
typesetting. as view of the hundreds of requests and 
Through the Association's printer, orders which are received each year, it 
an order has been entered for sufficient js felt that the manual should receive 
paper stock to print 1,000 copies of publication priority. <A final decision 
the book, and a commitment tor pro- on the order of publication, however, 
vision of the necessary binding cloth — should logically be postponed until a | __ 
has been received. Depending upon  petter estimate of the conditions then 
the ability of the printer to put the ma-  wurrent can be made. 
terial forward, the publication date can 
be as early as May or as late as Oc- +A study of four decades of regulation of | Tp 4 
One, J public utility accounting, by Henry Earle 
* A history of water purification by M. N. Riggs, Consulting Engineer and Honorary | 
Baker, retired Associate Editor of the Engi- Professor of Civil Engineering, University ; 
necring News-Record. of Michigan. as Ol 
year 
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have 
evide 
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Report of the Audit of Funds 
For the Year Ending December 31, 1947 


of 

To the Members of the American Water Works Association: = ee pee os 
ry The By-Laws require that the Secretary shall have an annual audit made 
x of the books of the Association. 

The records for 1947 have been examined by the staff of Louis D. Blum 
“ & Co. The complete record of that examination follows. 


Reference may be made to past audits which appeared in the JOURNAL as 
™ | jollows: pp. 520-25, March 1938; pp. 570-74, March 1939; pp. 516-20, March 
1940; pp. 774-78, April 1941; pp. 426-30, March 1942; pp. 338-42, March 
m, 1943; pp. 359-63, March 1944; pp. 317-21, March 1945; pp. 386-90, March 


of | 1946: and pp. 273-78, March 1947. 
i 
in _ Respectfully submitted, 
nd 
it Harry E. JorDAN 
er, 
a 
of To THE AMERICAN WATER WorKs ASSOCIATION : 
tle 
‘ity We have examined the balance sheet of the American Water Works Association 


as of December 31, 1947, and the statements of income and expenses and surplus for the 
year then ended, have reviewed the system of internal control and the accounting 
procedures of the Association and, without making a detailed audit of the transactions, 
have examined or tested accounting records of the Association and other supporting 
evidence by methods and to the extent we deemed appropriate. Our examination was 
made in accordance with generally accepted auditing standards applicable in the cir- 
cumstances and included all procedures which we considered necessary. 


In our opinion, the accompanying balance sheet and related statements of income 
and expenses and surplus present fairly the position of the American Water Works 
Association at December 31, 1947, and the results of its operations for the year, in con- 
formity with generally accepted accounting principles applied on a basis consistent 
with that of the preceding year. 


(Signed ) 


Louis D. BLum & Co. 


Certified Public Accountants 
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REPORT 


EXHIBIT A—BALANCE SHEET, DECEMBER 31, 1947 ad 
Assets 
Accounts Recewwable: 


Inventories: 


Type metal 
Cumulative index (267 copies) Rd 
Manual of Water Works Accounting (15 copies). 
Sundry, including advance charges relating to publications... . 
Fuller Memorial Award Certificates 
Back issues—Journals, Vol. 1 to 38, iaaimaine (36, 715 5 copies). . 
Back issues—-Proceedings—1881 to 1913, inclusive (270 copies). am —ft 6,318.60 


118,713.24 


Liabilitiesand Surplus 


) 53.02 


* Canadian funds in the Bank of Montreal as at Dec. 31, 1947, amounted to $6,382.15, which, if converted 
into U.S. currency at that date, would have resulted in a loss of approximately $686.08. Had this loss been re- 
corded, the cash in banks and the surplus would have been decreased accordingly. 

+t Back issues of Journals and Proceedings are inventoried but no money valuesare assigned to them for balance 
sheet purposes in: asmuch as the entire costs were charged off during the year of publication. 
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WA 1—INVESTMENTS—DECEMBER 31, 1947 
Description | ] Cost Matter Valu 
Foreign Securities :* 
| Province of British Columbia............. 44 $ 1,000.00 $ 1,000.00) $ 1,032.50* 
66° | province of 4 1,000.00 732.50 1,090.00* 
Canadian Victory Bonds................. 3 6,000.00 5,647.75 5,254.08* 
Canadian Victory Bonds............. 3 2,000.00 2,600.00 1,751.36* 
Hydro Electric Power Commission of Ontario; 2} 5,000.00 | 5,075.00 4,875.00* 
85 United States Securities: 
.58 U.S. Savings Bonds: 
24 2,000.00 | 2,000.00 1,956.00 
United States Treasury Notes 1} 3,000.00 3,016.88 3,030.00 
8.60 Excess of redemption value of U.S. Savings | 
Bonds, Series C and D, over issue price 5,500.00 
2.05 | | | $118,713.24 | $115,728.44 
3.24 * The quoted market values of foreign securities are shown in C sestion funds. If converted into U.S. cur- 


rency such values would be decreased by approximately $1,505.32. 
7.94 t Yield, if held to maturity. 
5.00 Current redemption values pursuant to the terms of the bonds. 
1.79 | EXHIBIT B—SratTeMeNt or INCOME AND EXPENSES FOR YEAR ENDED DECEMBER 31, 1947 


Operating Income: 


Comvention registration fees. 4,920.00 
Water and Sewage Works Manufacturers Assn............... 7,500.00 
3,504.34 
Miscellaneous interest 5.33 
53.02 
Publication Income: 7 
21.79 Manual of Water Works Accounting. 
Proceedings and 935.17 
balance}. ~Water Works 3,780.00 
TOTAL PUBLICATION 8,605.91 
INcomE (carried forward)... $154,496.67 
347 


Operaiing Expenses: 


Travel expense... . 


Division and Section Expense: 


Cost of Publications Sold: 


Cumulative Index.......... 


Directors’ and Executive Committee Meetings: 


Stenographic expense..................... 
Executive committee meetings............. 


Membership promotion................... 
Legal and accounting expense............. 


Administrative 


one wie 


Section—membership allotment............ 
Section—official travel.................... 
Section—general expense.................. 
Journal: 
Convention: 
Management committee.................. 
Membership Dues in Other Associations........ 


Manual of Water Works Accounting......... 


198.66 
91.76 


Rent 00 


8,197.42 
2,779.47 
499.40 


22,370.99 
4,129.17 


TOTAL OPERATING EXPENSES (carried forward)........... 


Membership Certificates, including lettering and 

Fuller Award Certificates...... ........... 
Water Works Retirement................... 


59.50 
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11,476.29 


@ 
34,067.32 


- 


12,280.33 


925.00 
75.00 


$120,285.00 


6,061.81 


AWWa 


$154,496.67 
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008.77 
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March 1948 RE PORT OF AU DIT OF FU INDS 349 
Total INCOME (brought forward)......... $154,496.67 
ToTaL OPERATING EXPENSES (brought forward). $120,285.00 
ToraL Cost OF PUBLICATIONS SOLD (brought forward) 6,061.81 


Development Expense—Research: 


Special le ‘gal expense. . 1,066.47 
Pamphlet—‘‘Safe and You Drink It”.............. 969.67 
Public relations 12,112.28 
ToraL DEVELOPMENT EXPENSE—RESEARCH............. 17,979.06 
Net Income for the Year (Transferred to Exhibit C)..........0............. $10,170.80 ~ 
EXHIBIT C—Surptus ror THE YEAR ENDED DECEMBER 31, 1947 
Ld 
Add: Net income for the year, per E xhibit B 10,170.80 
Balance, December 31, 1947, per Exhibit A................................ $141,820.11 
Membership Statement—1947 
| Active porate Associate ary Junior | Affiliate Total 
Total members, Jan. 1, 1947....| 5167 582 276 30 21 65 6141 
Change in membership grade. .. . 6 2 
| 5173 | 582 276 32 15 63 | 6141 y 
New in 1947 817 71 23 (2) 7 9 927 
Reinstated in 1947.......... 63 6 4 1 74 
6053 | 659 303 | 32 22 73 7142 
Losses: 
Resignations and deaths. ..... 120 | 10 8 3 2 | 143 
d for nonpayment..... 309 22 8 2 8 | 349 
Total members, Dec. 31, 1947...| 5624 | 627 | 287 | 29 20 | 63 | 6650 7 
Total members, Jan. 1, 1947....) 5167 528 276 30 21 65 6141 
Net gain in 1947... ........... 457 45 -1 -1 509 


350 REPORT OF AUDIT OF ASSOCIATION FUNDS Jour. AWW4 
Comparative Statement—Gains and Losses—20- Year Period 
| Suspended for Total 
7 Year New Reinstated | ———— Nospayment | Gain or Loss bers Ay End 
| of Year 
1928 203 36 99 126 + 14 | Re 
: 1929 314 25 118 130 + 91 2547 
; 1930 501 39 122 134 +285 2831 
1931 | 203 22 123 216 2717 
: 1932 117 22 169 297 —327 2390 
a 1933 168 56 159 234 — 169 2221 
| 1934 271 66 86 122 +129 2350 
| 1935 565 42 85 190 +332 2682 
1936 | 311 53 104 218 + 42 2724 
1937 515 86 122 139 +340 3064 
1938 | 520 59 144 140 +295 3359 : 
1939 578 64 112 179 +351 3710 T 
1940 514 58 113 212 +247 3957 
1941 480 92 116 236 +220 4177 tert 
1942 570 59 | 132 233 +264 4441 the 
1943 769 88 130 198 +529 4970 oon 
734 | 92 40 +515 5485 
543 56 111 | 235 5738 
816 79 168 . 324 | +403 6141 
1947 926 76 143 349 | +509 6650 W.. 
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Report of the Committee on Water Works Practice 


For the Year Ending December 31, 1947 


for the year ending Dec. 
retary, and submitted to the 
1948, by Louts R. Howson, 


AW 


HE report covers the calendar year 


1967, 


A report of the activities of the Committee on Water Works Practice a 
prepared by Harry E. Jordan, 
W 


Chairman. 


1947, during which Malcolm Pirnie 


terminated his service as chairman of 


the committee and Louis R. Howson 
assumed the chairmanship. 

When the Council on Standardiza- 
tion was set up in 1920 with George 
W. Fuller as chairman, Malcolm Pirnie 


acted secretary. After Chairman 
Fuller resigned in 1928, Malcolm 


Pirnie was appointed to succeed him 
and has served the Association unin- 
terruptedly until this year. The change 
in chairmanship was made at the sug- 
gestion of Chairman Pirnie, who held 
the opinion that this work should pass 
to other leadership. The A.W.W.A. 
is fortunate in being able to obtain the 
consent of Louis R. Howson to under- 
take this responsibility. 

The chairman of the Association's 
correlating committee on standards for 
engineering materials occupies a posi- 
tion of major responsibility in the wa- 
ter works field. He must be fully 
acquainted with the materials used in 
constructing or equipping water works 
plants and must be sensible of the rela- 
tive importance of materials used in 
oth the construction and the opera- 
tion of water works systems. He must 
also have a sufficiently wide acquaint- 
ance in the field to direct the selection 
of competent personnel and leadership 


Sec-. 


1. Board of Directors, Jan. 18-20, 


for the various subcommittees which 
carry on the development work of the 
Committee on Water Works Practice. 

The standardization already 
done by the Association has substan- 
tially raised the level of water works 
construction and has brought about far 
greater safety to the ultimate con- 
sumer of public water supplies. While 
a significant body of A.W.W.A. stand- 
ards now is available to the engineer 
and designer of water works systems, 
the Association finds itself today facing 
some of the most difficult procedural 
and standardization problems it has 
been called upon to meet. No sub- 


work 


committee chairman or committee 
member should bear his responsibilities 
casually. There is much important 


work to be done. 

The activities of the subcommittees 
of the Committee on Water Works 
Practice, and of the joint committees 
with other associations, during the year 
1947 are recorded herein. There fol- 
lows a series of reports from represen- 
tatives of the A.W.W.A. on commit- 


tees of the A.S.A., A.S.T.M., etc. 


Water Works Practice Subcommit- 
tees 
1. Watershed Protection and Main- 
tenance. Papers designed to familiarize 
the membership with the problems re- 
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lated to the maintenance and control 
of impounding reservoirs and water- 
shed lands were presented both at the 
St. Louis and the San Francisco Con- 
ferences. Several section meetings 
have also scheduled papers within the 
field of interest of this committee. 
The 1948 Annual Conference program 
(at Atlantic City, N.J.) will also sched- 
ule certain papers relating to public 
use of reservoirs and reservoir lands. 
The chairman of the committee, Earn- 
est Boyce, proposes to develop certain 
data related to the economic and engi- 
neering importance of large-scale raw 
water storage. 

It will be recognized that this com- 
mittee is only to a minor degree con- 
cerned with strict engineering stand- 
ards. Its work lies primarily in the 
field of policy guidance, through the 
development of information relating to 
existing installations. 

2. Deep Wells and Deep Well 
Pumps. The specifications for deep 
wells (Standard, 1946) continue to be 
used without suggestions for their 
amendment. No progress has been 
recorded during 1947 in the develop- 
ment of A.W.W.A. specifications for 
Deep Well Pumps. 

3. Steel Pipe and Protective Coat- 
ings. The major activity of the steel 
pipe and protective coatings committee 
lies in the development of its Manual 
of Design and Installation of Steel 
Water Pipe. Subcommittees are at 
work on a variety of assignments for 
this project. The January 1948 issue 
of the JouRNAL (pp. 24-87) contains 
a basic document on “Design Stand- 
ards for Steel Water Pipe” by Russell 
E. Barnard. This paper is, in effect, 


a contribution to the manual. 
Certain editorial and other minor 
revisions to Specifications 7A.3 and 
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Jour. AWW4 


7A.4, cleared by the committee and 
approved by the Board of Directors. 
may be found in Appendixes A and B 
to this report. 

4. Reinforced Concrete Pipe. The 
committee’s document, “Tentative 
Standard Specifications for Reinforced 
Concrete Water Pipe—Steel Cylinder 
Type, Not Prestressed—7B.1-T-1947" 
has been approved by the Board of 
Directors and appears in the March 
1948 JouRNAL (pp. 371-84, this js. 
sue). The committee has been reor- 
ganized, but continues under the chair. 
manship of Ernest Whitlock. At 
present, the “Tentative Specifications 
for Reinforced Concrete Pipe—Stee| 
Cylinder Type, Prestressed” are in the 
development stage. 

5. Laying Cast-Iron Pipe. Chair. 
man J. P. Schwada has completed a 
revised draft of the 1938 “Standard 
Specifications for Laying Cast-Iron 
Pipe—7D.1-1938,” and the text is 
now under discussion by the members 
of the committee. It is expected that 
the document will be ready for con- 
sideration by the Water Works Prac- 
tice Committee by the time of the 1948 
Conference. 

6. Disinfecting Water Mains. This 
document has been discussed, revised 
and amended frequently since it first 
appeared in draft form. It is now 
entitled “A Procedure for Disinfecting 
Water Mains—7D.2-1947” and_ ap- 
pears in the February 1948 Journat 
(pp. 131-38). 

7. Sulfur Jointing Compounds. In- 
cidental to the discussions within the 
Board of Directors and the Executive 
Committee concerning the use of sulfur 
compounds for jointing cast-iron pipe, 
a special emergency committee has been 
appointed and has drawn up proposed 
“Tentative Specifications for Sulfur 
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Jointing Compounds.” This document 
will be submitted to the Committee on 
Water Works Practice after it has 
been considered by the board from a 
policy viewpoint. 

8. Gate Valves. The committee on 
gate valves conducted a thorough re- 
view of the experience in the United 
States and Canada in. order to ascer- 
tain what features of gate valve design 


and construction required improve- 
ment. The committee found no con- 
ditions which indicated serious de- 


merit in the current specification for 
valves to be used in water works dis- 
tribution systems. Accordingly, the 
committee proposes to bring its work 
toa close by: (1) rearranging the text 
of the current specifications to present 
the data in more orderly fashion; and 

2) rephrasing the text when neces- 
sary to make its meaning more ex- 
plicit. 

9. Hydrants. During the year a 
questionnaire was sent to the execu- 
tives of the 100 largest water works 
systems in the United States in an 
attempt to ascertain just what parts of 
the fire hydrants commonly installed 
gave the greatest proportion of fail- 
ures. The returns have been tabu- 
lated, and the committee is studying 
the material before bringing in a re- 
vised form of the current specifications. 

10. Meters. The committee has de- 
veloped a proposed specification for 
Propeller-Driven Current Meters, 
which is now being studied by com- 
mittee members and interested manu- 
facturers. The specifications for Cur- 
rent Meters and Compound Meters 
have been advanced to Standard. 

11. Distribution System Safety. 
This committee has been assigned the 
task of developing Minimum Safe 
Standards for Water Works Distribu- 


WATER WORKS PRACTICE 


353 


tion Systems. Its chairman, William 
E. Stanley, is not satisfied with the 
progress made on the work. There is 
a disposition on the part of water 
works executives throughout the coun- 
try to advocate the promulgation of 
such standards or recommendations by 
the A.W.W.A. Such a document, if 
prepared, would, however, be sub- 
jected to very sharp scrutiny by execu- 
tives who would apprehend the legal 
liabilities created by it. It must be 
granted that some executives would 
welcome a definitive statement con- 
cerning the minimum requirements for 
a water system, which they might use 
to convince public authorities of the 
need for strengthening the distribution 
works in cities where deficiencies exist. 
It must likewise be granted that a 
document of broad coverage would 
necessarily include recommendations 
to which practical exceptions might be 
taken in many communities. The very 
difficulties of the problem make it in- 
creasingly important that a tentative 
document be prepared and given the 
widest possible appraisal and criticism. 

12. Recommended Standards for 
Threads for Underground Service 
Line Fittings. The committee, under 
the leadership of W. W. Brush, has 
completed the first stage of its work 
and the Tentative Standards have been 
adopted and published. The chairman 
proposes to invite discussion of the 
standards at an open meeting of the 
committee during the 1948 Conference. 
As yet no final decision has been 
reached on whether it is desirable to 
extend the work of the committee to 
cover materials, composition and over- 
all dimensions of service line fittings. 

13. Service Line Materials. This 
committee, appointed to bring together 
specifications of other organizations 
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which cover the broad standards for 
steel, wrought iron, lead, cast-iron pipe 
and copper tubing in service line sizes, 
has completed its work and the docu- 
ment will be cleared for publication 


during 1948. 


14. Valve, Curb Stop and Meter 


Boxes and Covers. This committee is 
inactive. 

15. Fire Prevention and Protection. 
This committee has been inactive since 
the war. The chairman now proposes 
to reorganize the committee and bring 
together data which will record the 
Association’s position on fire fighting 
facilities. 

16. Radio Communication. In the 
work of the voluntary inter-association 
group which has been attempting to 
obtain the assignment of an adequate 
number of radio channels for public 
utility use, the A.W.W.A. has been 
represented by Adolph Damiano as an 
adviser. The Association needs to 
promote a wider use of radio in water 
works than is now practiced, since the 
evidence shows that no large city 
should attempt to maintain service 
during emergency conditions without 
making use of radio communication. 

17. Cross-Connections. A proposed 
recommended procedure for testing 
check valves on inter-connected water 
supplies has been prepared and re- 
viewed by a group familiar with the 
operation of this equipment. The doc- 
ument is not yet offered for approval. 


Water Purification Division Commit- 
tees 


18. The task of completing the edi- 
torial work on the specifications and 
methods of analysis of water purifica- 
tion chemicals has been assigned to 
C. K. Calvert. 
being made. 


Good is 


Jour. AWWA 


The Committees on Loading Capaci- 
ties of Purification Units, Filtering 
Materials, Open-Air Reservoirs, and 
Disposal of Water Purification Wastes 
are active. The Committees on Dijs- 
tribution System Problems, Testing 
Zeolites, and Methods to Inhibit Cor- 
rosion each have material in process 
but no data to report. 


Joint Committees With Other Or. 
ganizations 


19. Water and Sewage Examina- 
tion Methods. A new agreement con- 
cerning this important publication was 
consummated during 1947. The Fed- 
eration of Sewage Works Associations 
now joins the American Public Health 
Association and the A.W.W.A, in 
sponsoring the project. The Joint 
Editorial Board for the next edition 
has been appointed. Harry A. Faber 
represents the A.W.\W.A., Mac Harvey 
McCrady the A.P.H.A. and W. D, 
Hatfield the F.S.W.A. 

20. Boiler Feedwater Studies. Mi- 
chael Baker of the West Penn Power 
Co. has been appointed to the Execu- 
tive Committee of this project, to suc- 
ceed Harry E. Jordan. Sheppard 
Powell continues as the other repre- 
sentative of the A.W.W.A. The com- 
mittee has reactivated during the year 
and several papers will be provided by 
it for the 1948 Conference of the 
A.W.W.A. 

21. Coordinating Committee on Cor- 
rosion. This project is engaged in 
little activity. 

22. Standard Form of Construction 
Contracts. The efforts made to re- 
activate this committee since the war 
have not been successful. 

23. Research Committee on Ground- 
ing. The Chairman of this committee 
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has retired from business and the 
A.W.W.A. representative, Charles F. 


Meverherm, died during 1947. The 
entire matter needs reactivation or 
abandonment. 


24. Glossary—Water and Sewage 
Engineering. This document is being 
reviewed by a special final editorial 
group in order to clarify some of the 
text prepared for the printer. 

25. Field Welding of Steel Water 
Pipe. This project, under the chair- 
manship of W. W. Hurlbut, has _ re- 
quired no special attention during the 
year. The document is still tentative. 
26. Survival and Retirement Ex- 
perience. The complete assembly of 
reports developed by this committee 
has been published. The committee 
has finished the task assigned to it 
and should be discharged with the 
grateful appreciation of the board. 
The work done under this committee’s 
direction is of lasting value to the 
industry. 

27. Steel Standpipes and Elevated 
Tanks. <A series of editorial changes 
in the text of the basic specifications 
has been approved during the year. 
At present the committee is engaged 
in revising the “Recommended Pro- 
cedure for Repainting Elevated Tanks.” 
It is probable that an open hearing 
upon this document will be scheduled 
during the 1948 Conference. 

28. Dimensions of Flanges for Steel 
Water Pipe. This committee (A.W. 
W.A.—A.S.M.E.) is proceeding care- 
fully to develop an agreement upon the 
important task assigned to it. 

29. Correlating Committee on Ca- 
thodic Protection. The subcommittees 
set up under this agency are engaged 
in preparing the reports required of 
them. 
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Committees on Which the A.W.W.A. 
Is Represented 


30. Cast-Iron Pipe. Several meet- 
ings of A.S.A. Committee A21 have 
been held during the year. The con- 
dition of the specifications in the hands 
of the committee is as follows: (1) 
The “Specifications for Pipe Cast Cen- 
trifugally in Metal Molds” have been 
sent to the Editorial Committee for 
final polishing. (2) The “Specifica- 
tions for Pipe Cast Centrifugally in 
Sand-lined Molds” are also before the 
Editorial Committee, but a question 
concerning acceptance tests remains to 
be settled. (3) The committee is 
awaiting further data on a new cen- 
trifugal method writing the 
“Specifications for Universal Pipe.” 
(+) Thickness tables for the specifica- 
tions and the manual have been com- 
puted, but the problem of minimum 
thickness must still be resolved. (5) 
The “Specifications for Pit-cast Pipe 
for Gas” 


before 


have been turned over to 
the Subcommittee for Gas Specifica- 
tions for editing and completing. (6) 
second letter ballot will soon be 
taken on the “Specifications for Short 
Body Fittings.” (7) Up to the pres- 
ent producers have not yet completed 
tests on fittings larger than 12 in. 
and the progress of these specifications 
has therefore been delayed. (8) Al- 
though the A.W.W.A. has in effect 
rejected the “Specifications for Tar- 
Dip Coatings,” Subcommittee 3. of 
Committee A21 has not decided 
whether to revise or abandon the speci- 
fications. (9) A special committee of 
A21 is working on specifications for 
mechanical joints. 

31. National Electrical Code. The 
Association has for a pegiod of years 
been represented on the Subcommittee 
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on Grounding. The N.F.P.A., the that the committee has expressed an 
sponsor of the National Electrical interest in having the A.W.W.A. sub. 


Code with which the A.W.W.A. has 
been in frequent disagreement, now 
proposes to reorganize completely the 
procedure under which the code is 
developed. The A.W.W.A. can prop- 
erly record with the N.F.P.A. its 
constructive interest in the develop- 
ment of an electrical code which pro- 
vides for the installation of safe mate- 
rials, protects the current user against 
personal injury or damage from fire, 
and at the same time does not involve 
the use of non-electrical facilities in a 
fashion which damages them or the 
service they render. 

32. Manhole Frames and Covers. 
This committee is inactive. 

33. Plumbing Code. A.S.A. Com- 
mittee A40 has been working to de- 
velop a Standard Plumbing Code for 
a number of years, and current prog- 
ress indicates that the completion of 
the task is near. During 1947 the 
A.S.A. Council approved a statement 
which clearly defined the scope of the 
code so that it will have no effect upon 
the installation of public water supply 
distribution lines. 

The federal agencies having to do 
with the construction of housing, work- 
ing through the Bureau of Standards, 
have been engaged in the formulation 
of a plumbing code for federal con- 
struction. It is regrettable that the 
A.S.A. committee was unable to com- 
plete its work before the federal group 
undertook the parallel project. The 
differences in the two codes, as they 
now stand, are not of major impor- 
tance and it is hoped that, in due time, 
a single code can be evolved. 

34. Pipe Thread. No action by this 
committee (A.S.A. B2) during 1947 
is of particular interest to the A.W. 
W.A. It should be noted, however, 


mit the report of its Committee on 
Service Line Threads to the A.S.A. 
for inclusion in the publications of 
A.S.A. Committee B2. 

There is no evidence that any ad- 
vantage would accrue to the water 
works user if the A.W.W.A. Stand- 
ards were embodied in the A.S.A. 
Standard. Unless the board desires 
to consolidate the standards developed 
by its committee with the A.S.A. docu- 
ment, the A.W.W.A. specifications will 
be kept under Association control. 

35. Cast-Iron Flanges and Flanged 
Fittings. This committee (A.S.A, 
B16) is actively engaged in the devel- 
opment of a series of documents, but 
none now in preparation are of pri- 
mary interest in the water works field. 

36. Code for Pressure Piping. The 
Association’s representative on_ this 
committee (A.S.A. B31) 
activity during 1947. 

37. Standardization of Dimensions, 
etc., of Wrought-Iron and Wrought- 
Steel Tubing. The committee (A.S.A. 
B36) has under active consideration 
further standards for stainless steel 
tubing. Also proposed is a series of 
steps necessary to alleviate the diffi- 
culty with industrial piping due to 
differences in inside diameter of com- 
mercial pipe and fittings. The shoul- 
ders created by these deviations in in- 
side diameter cause an undesirable loss 
of head, which the committee wishes 
to correct. 

38. Letter Symbols and Abbrevia- 
tions. No formal reports have been 
made by this committee (A.S.A. Z10) 
during 1947. 

39. Sieves for Testing Purposes. 
This committee has been engaged in 
no activity for a number of years. 
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40. Graphical Symbols for Use on 
Drawings. This committee (A.S.A. 
732) is preparing a schedule of plumb- 
ing symbols and a schedule of pipe 
fitting and valve symbols. No work 
has been completed during 1947. 

41. The following committees, on 
which the A.W.W.A. is represented, 
have been completely or relatively in- 
active during 1947: 


The following changes, approved by 
the Board of Directors on January 19, 
1948, are to be made to the A.W.W.A. 
“Standard Specifications for Electric 
Fusion Welded Steel Water Pipe of 
Sizes 30 in. and Over—7A.3-1940” 

1. Page 1, Sec. 3-1.2.7. Add the 
phrase in italics: “Standard specifica- 
tions number and the grade of steel 
plate material required, if other than 
that specified herein.” 

2. Page 3, Sec. 3-1.9. Substitute 
Sec. 4-1.7 of Specifications 7A.4 (page 
3) for this paragraph, with the phrase 
“for all fabricated pipe” omitted. The 
final version is to read: 


Manufacturer’s equipment, such as for 
welding, flame cutting or other operations, 
shall be of a standard and quality neces- 
sary to produce pipe meeting these speci- 
fications. Equipment, in general, shall be 
in good repair and shall be modern, as 
judged by the standards of the industry. 


3. Page 4, Sec. 3-2.1.1. The para- 
graph is to be changed to read: 


Steel plates shall conform to Specifica- 
tions for Low and Intermediate Tensile 


Strength Carbon-Steel Plates of Struc- 


tural Quality, A.S.T.M. 
A283, of latest revision, 


Designation 
Grade B, and 
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R-2—Wrought Iron and Wrought 
Steel, Valves, Fittings, etc., Bureau of 
Standards. 

R-4—Forests, 

R-6—Public Water Supplies for 
Private Fire Protection, N.F.P.A. 

R-7—Tanks, N.F.P.A. 

R-12—Inspection of Welded Struc- 
tures (A.W.S. Committee ). 

R-14—American Geophysical Un- 
ion’s Committee on Intersociety Rela- 


tions. 


N.F.P.A. 


specified for the type of fusion re 
to be used, or as otherwise specified by 
the purchaser. 


4. Page 4, Sec. 3-2. 2.2, line 8. Add 
the phrase in italics: “(1) Ends with 
slip joints (/ap joints) for field weld- 

ing.” 

5. Page 5, Sec. 3-2.4.1. Add the 
phrase in italics: “Ends with slip 
joints (lap joints) for field welding.” 
3-2.7.1, lines 13-15. 
Omit the concluding clause: ‘and the 
minimum cord distance between welds 
for curves shall be not less than 12 in.” 
3-3.2.1, 


read 


6. Page 5, Sec. 


line 1. For 
“manual weld- 


7. Page 6, Sec. 
“hand welding” 
ing.” 

8. Page 6, Sec. 3-3.6.1, line 6. For 
“manual welder” “manual weld- 
ing operator.” 


read 


9. Page 6, Sec. 3-3.6.3, line 4. For 
“welder” read “‘welding operator.” 

10. Pages 6 and 7, Sec. 3-3.7.1. 
Entire paragraph and “Note” at end 
should be deleted and following sub- 
stituted: “All welds shall be made by 
an electric shielded are process.” 

11. Page 7, Sec. 3-3.7.2, line 5. For 


“wire brushed” read “cleaned.” In 
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line 6, for “welded metal” read “weld 
metal.”’ 

12. Page 7, Sec. 3-3.7.4, line 4. For 
“welded metal” read “weld metal.” 
Repeat in line 5. 

13. Page 8, Sec. 3-3.8.3, final sen- 
tence. For “After the melting opera- 
tion the exposed base metal shall be 
completely removed by chipping in 
preparation for rewelding,” read “After 
the melting operation the burnt metal 
shall be completely removed to clean 
sound metal in preparation for re- 
welding.” 

14. Page 8, Sec. 3-3.9, line 5. For 
“Hand welding” read “Manual weld- 
ing.” 

15. Page 8, Sec. 3-3.10, heading. 
For “Hand Welding” read “Manual 
Welding.” Repeat in lines 1 and 5. 


im 


The following changes, approved by 
the Board of Directors on January 19, 
1948, are to be made to the A.W.W.A. 
“Tentative Revision of Standard Spec- 
ifications for Steel Water Pipe of 
Sizes up to but not Including 30 in. 
—7A.4-1941-TR”: 

1. Page 4, Sec. 4-2.2.2. Revise to 
read: “Steel plates for fabricated pipe 
shall conform to the chemical require- 
ments of Specifications for Low and 
Intermediate Tensile Strength Carbon- 
Steel Plates of Structural Quality, 
A.S.T.M. Designation A283, of lat- 
est revision, Grade B, and specified 
for the type of fusion welding to be 
used, or as otherwise specified by the 
purchaser.” 

2. Page 5, Sec. 4-2.4.2. Revise to 
read: “Steel plates for fabricated pipe 
shall conform to the physical proper- 
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16. Page 8, Sec. 3-3.12.1, line 1. 
Add the phrase in italics: “Ends with 
Slip Joints (Lap Joints) for Field 
Welding.” 

17. Page 10, Sec. 34.1.1, line 9. 
Add the phrase in italics: “(1) Plain 
ends of slip joint (lap joint) pipe for 
field welding.” 

18. Page 11, Sec. 3-5.1.2, line 8. 
For “The contractor will be permitted 
to weld a patch on or insert a patch 
in the pipe,” read “The contractor will 
be permitted to insert a patch in the 
pipe.” In line 10, for “The patch 
shall be welded both inside and outside 
covering the areas from which the 
specimens are cut . ’ read “The 
patch shall be welded both inside and 
outside filling the area from which the 
specimens are cut... .” 


As). = 


ties of Specifications for Low and In- 
termediate Tensile Strength Carbon- 
Steel Plates of Structural Quality, 
A.S.T.M. Designation A283, of latest 
revision, Grade B, and specified for 
the type of fusion welding to be used, 
or as otherwise specified by the pur- 
chaser.” 

3. Page 7, Sec. 4-2.7.2, line 1. Add 
the phrase in italics: “Ends with slip 
joints (lap joints) for field welding.” 

4. Page 7, Sec. 4-3, heading. For 
“Section 4-3—Fabrication” read “Sec- 
tion 4-3—Manufacture and Fabrica- 
tion.” 

5. Page 7, Sec. 4-3.2.2, line 3. For 
‘straight lengths of mill pipe” read 
“straight lengths of pipe.” 

6. Page 8, Sec. 43.9.2, heading. 
For “3.9.2. Ends With Slip Joints 
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) jor Field Welding,” read “3.9.2. Ends 
With Slip Joints (Lap Joints) for 
Field Welding.” 

7. Page 8, Sec. 4-3.9.3. 
read : 

“Ends of pipe sections, when thick- 
ness is over } in., required for field 
butt welds, either with or without back- 
ing strips or chill rings, shall be bev- 
eled. If beveling of thinner sections 
is desired, it shall be specified. The 
standard beveling is given in Sec. 4— 
41.6. (2). If other than this standard 
bevel contour is desired, the angle of 
bevel and width of root face shall be 
specified.” 

8. Page 10, Sec. 44.1.6 (2), line 3. 
Add the phrase in italics: ‘“‘on the 
outside or on the inside, or from both 
sides, as specified. . . .” 

9. Page 10, Sec. 44.2.1 (2a), line 
1. Add the phrase in italics: “Plain 
ends of slip joint (lap joint) pipe for 
field welding.” 

10. Page 11, Sec. 44.2.1 (5), line 
2. Add the phrase in italics: ‘the bell 
of slip joint (lap joint) pipe for field 
welding. . . .” 

11. Page 11, bottom col. 2. 
the following new section: 


Revise to 


Add 
“4.2.5. 


q 
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Beveled Ends: Tolerances shall be as 
given in Sec. 44.1.6 (2).” 

12. Page 17, Appendix Sec. A4-1. 
Revise the definition of Standard Pipe 
to read: “Welded or seamless pipe 
made in three classes of wall thick- 
ness and specified by nominal diam- 
eter: (1) Standard Weight, in nomi- 
nal sizes 4 in. to 12 in., inclusive; 
(2) Extra Strong, in nominal sizes 
i in. to 12 in., inclusive; and (3) 
Double Extra Strong, in nominal sizes 
3 in. to 8 in., inclusive. 

13. Page 18, Sec. A4-2.3.1, lines 
5-8. For “at room temperature not 
less than the minimum tensile strength 
specified in Table 3 in Sec. 4-2 for the 
class of pipe in question,” read “at 
room temperature of not less than the 
minimum specified tensile strength of 
the material used for manufacturing 
the class of pipe in question. See 
Table 3 in Sec. 4-2.4.1 for Mill Pipe 
and Sec. 42.4.2 and 42.4.3 for 
Fabricated Pipe.” 

14. Page 18, lines 2,3. For “speci- 
fied in Table 3 in Sec. 4-2” read 
“specified in Sec. A4—2.3.1....” In 
line 7, for “welder” read “welding 
operator.” 
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Key: In the reference to the publication in which the abstracted article appears, 39:473 


(May '47) indicates volume 39, page 473, issue dated May 1947. If the publication is paged 
by the issue, 39:5:1 (May '47) indicates volume 39, number 5, page 1, issue dated May 1947, 
Abbreviations following an abstract indicate that it was taken, by permission, from one of the 
following periodicals: B.H.—Bulletin of Hygiene (British); C.A.—Chemical Abstracts; Corr.— 
Corrosion; I.M.—Institute of Metals (British); P.H.E.A.—Public Health Engineering Abstracts; 


W.P.R.—Water Pollution Research (British). 


ANNUAL REPORTS 


Pasadena (Calif.) Water Dept. Annual Report 
(Year Ending June 30, 1947). Organized in 
"12 by purchase of 3 water companies, 33 other 
systems acquired. Water consumption 19.5 
mgd. or 147 gal. per capita, exceeding previ- 
ous max. by 4%. Distr. system 389 mi. of 
2-36" mains, 1939 hydrants and 32,380 
services, 100% metered. 22% of water ob- 
tained from wells, 22% by gravity and 56% 
from Colorado R. by purchase from Metro- 
politan Water Dist. Gross revenue $1,453,- 
354, gain of $149,995 over previous. year. 
Operating and maint. expenses $1,088,210, 
increase of $114,833. Fixed assets $7,984,285; 
depreciation reserve $3,310,992. Total liabil- 
ities $154,101. Surplus $7,338,992.—O. R. 
Elting. 


Kalamazoo (Mich.) Water Utility. Annual 
Report (1946). Plant established '69 with 
4 mi. of mains. Well supply: 29 wells, total 
capac. 11,000 gpm.; storage 8.6 mil.gal.; 
mains 167 mi.; 1155 hydrants; 15,056 serv- 
ices, 100% metered. Water consumption 
8.95 mgd.; pop. 59,052. Fixed assets— 
depreciated—$1,677,089. Reserve cash and 
investments $583,517; other $118,643; no 
bonded debt; surplus $2,133,454. °46 operat- 
ing revenue $313,360; expense $140,258. 
Recession of water table makes addnl. wells 
necessary. Test well started as part of 3-yr. 
program of investigation.—O. R. Elting. 


Village of Scarsdale (N.Y.). 32nd Report 
(1946-47). Gen. report of village activities. 
Estd. pop. 14,000. Consumption 1.75 mgd., 
35 mi. of mains, 754 hydrants, 3656 meters. 
Supply from L. Pocantico and Catskill 
Aqueduct. Income: water sales $154,275; 
fire protection $37,916; other $2,734. Operat- 
ing expense $115,265; interest $16,184; bond 
redemption $40,750; capital outlay $16,610. 


Assets: plant at cost $1,598,554; cash and 


investments $120,156; accts. receivable, in- 
ventories, etc., $83,317; total $1,802,027. 
Liabilities: Bonds $331,500; current liabilities 
$10,290. Village equity $1,460,237 based on 
cost of plant.—O. R. Elting. 


Cleveland (Ohio) Div. of Water and Heat. 
Annual Report (1946). Net profit $921,237, 
increase of $232,757 over '45 due to increased 
water sales which reached all time high of 
$6,325,520. Receipts $7,026,201, expendi- 
tures $6,489,081; includes steam sales $149.- 
788, expenditures $156,135. Cash balance 
Dec. 31, $3,574,399. Bond cash balance— 
certified to contracts—$145,290. Delinquent 
accts. $732,222. Fixed assets $64,329. 
773. Reserves $36,507,754, net book value 
$27,822,019. Bonded debt $11,171,000, 
offset by sinking fund of $2,229,709. 214 
mgd. supplies 2802 mi. of mains serving 
35,818 hydrants and 227,489 services, 99.5% 
metered. Pop. served 1,300,846, located in 
city of Cleveland and 47 suburban munici- 
palities, 4 of whick have master meters 
Per capita consumption 165 gpd. 82.6% of 
water accounted for by meters. 30-mgd. and 
20-mdg. elec. pump units installed in Fair- 
mount Station. Lining of 26,000’ of 36” and 
30” cast-iron main by Centriline Corp. in- 
creased C from 82 to 135. 3 main and 9 
secondary stations lift L. Erie water to 4 
service pressure stations; pump capac. 680 
mgd. to 3 main stations and 2 purif. plants 
of 315 mgd. capac. Cost of delivering water 
to distr.: operation and maint. $44.86/mil. 
gal., treatment $6.55/mil.gal. ‘‘Report on 
Water Supply Needs for Metropolitan 
Cleveland” prepd. by Havens and Emerson. 


O. R. Elting. 


Erie (Pa.) Bureau of Water. 80th Annual 
Report (Dec. 31, 1946.) Pop. 135,000; 
served 133,000. 28,835 active services, 4.1% 
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metered. Consumption 33.02 mgd., 248 


gal. per capita, 305 mi. mains, 1661 hydrants. 
Income $785,158; expenditure exclusive of 
depreciation $722,579; fixed assets (depreci- 
ated) $9,949,732; cash $610,327; bonds out- 
standing $866,000. L. Erie water. Chestnut 
St. plant 17,641’ of 60” intake; 24-mil.gal. 
settling basin; low-lift pumps 3-20 mgd.; 32- 
mgd. filter plant; high-lift pump 60 mgd. 
total capac. West plant 8745’ of 72” intake; 
34-mgd. low-lift station; 24-mgd. filtration 
plant; 32 mgd. high-lift pump capac. Two 
service dists. with 33 mil.gal. and 10 mil.gal. 
storage. Two standpipes of 440,000 and 
400,008 gal., resp., with booster stations, 
service outlying dists. Contract awarded 
for 14-mgd. low-lift pump. °47 budget 
provides for expansion of pumping station 
by 3 new pumps, total capac. 52 mgd. for 
various services.—O. R. Elting. 

West Virginia Water Com. First Annual 
Progress Report to the Governor and Legis- 
lature of West Virginia, Dec. 5, 1945 to Dec. 
21,1946. 11 pp. Gives program, completed 
projects, and work in progress. Includes 
classification of major stream dists. into 1 of 
4 water qual. zones, cooperative program for 
improving stream poln. by installation of 
treatment units and program of educating and 
encouraging municipalities of state to under- 
take planning toward sewage treatment. 
Work in progress discussed for each of 3 
major river basin areas, Kanawha, Potomac, 
and Ohio. Specifications listed for classifica- 
tion of W.Va. streams, map showing in detail 
Kanawha R. water qual. zones, and full map 
showing extent of sewage treatment in cities 
throughout state.—P.H.E.A. 


Kanawha Basin (W.Va.) Zoning Report 
(July 1, 1947). W.Va. Water Com. reports 
35% completion of stream definition program 
to preserve and improve state surface waters, 
shows industries, municipalities and private 
citizens where and how their streams are 
being pold. seriously. Completed in ’46, 
survey work indicates: (1) though New and 
Greenbrier R. in good condition, existing 
installations or future developments may 
cause serious poln. (2) two seriously pold. 
areas in Gauley R. may be improved easily 
with proper action by offenders. (3) Coal 
and Elk R. deteriorating in recent years but 
nature of domestic and industrial poln. makes 
improvement yet possible if offenders take 
corrective measures. (4) downstream por- 
tions of Kanawha R. proper so pold., however, 


ANNUAL REPORTS 


Le 
361 


that water supply, fishing, and recreational 


functions impaired. Considerable survey 
time spent on lower Kanawha showed marked 
stream suffocation during summer mo. 


Com. feels that intensified reduction of O- 
demand in offender effluents to effect reason- 
able B.O.D. level in stream would indirectly 
reduce taste, odor, coliform and solids content 
satisfactorily. Priority tables covering urg- 
ency for waste treatment installations prepd. 
Industries and municipalities responsible for 
poor stream conditions according to treatment 
priority given in tables, and installation of 
treatment facilities in first priority considered 
most important in inaugurating improvement. 
Com. will aid industries and municipalities 
to fullest extent possible, only resorting to 
legal action if cooperative efforts fail. [Map, 
charts and graphs unique and informative. ] 
Over-all program includes: classification of 
every mi. of every major stream into one of 
four qual. zones, cooperative improvement of 
industrial poln. to acceptable degree by in- 
stalling waste recovery and treatment units 
and cooperation with san. eng. div. in educat- 
ing and encouraging municipalities to plan 
sewage treatment.—Ralph E. Noble. 


Great Britain Ministry of Health. Annual 
Report (Year Ended March 31, 1946). Wir. 
& Wtr. Eng. (Br.) 50:336 (July '47). To 
seek wholesome source of supply and keep it 
wholesome more important than to rely upon 
successful treatment of pold. water. Main 
activity in water supply in direction of plan- 
ning, although execution of schemes not 
negligible. Detailed surveys of number of 
areas made by Minister’s Engineering In- 
spectors. Consideration given to areas in 
which control most urgently needed: (1) 
Luton area, (2) North West Home counties, 
(3) Lee Valley, (4) area in S. Essex, (5) green- 
sand area of S. Bedfordshire and S.E. Bucks; 
and (6) magnesian limestone belt in Durham. 
Applications for grants-in-aid under Rural 
Water Supplies and Sewerage Act of ‘44 
received from 47 local authorities in respect 
to schemes estd. to cost £4,000,000. Examn. 
made of schemes postponed because of war 
estd. to cost just over £1,000,000. Loans 
sanctioned amt. to approx. £1,155,000. 
Rainfall in England and Wales, 33.3” or 6% 
less than avg., 45 fifth yr. in succession in 
which rainfall failed to exceed avg. Feature 
of dry yr. marked deficiency of winter rain- 
fall. Flows in Thames and Lee R. continued 
well below normal.—E. Babbitt. 
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Bacteria-laden Soils Increase Corrosion of 
Metals. Commonwealth Engr. (Australia) 


34:369 (Apr. 1, '47). Corrosion of copper, 
lead, and lead alloy pipes in various types of 
soils detd. Copper pipes superior in all soils 
except wet acid peat, in which lead and 
tellurium-lead specimens slightly better. In 
moist acid clay some form of protection, such 
as bituminous wrappings, considered desirable 
for all pipes. Sulfate-reducing bacteria in- 
fluence corrosion of lead pipes especially in 
moist acid clay.—P.H.E.A. 


Relationship Between Corrosiveness of Soils 
and Their Resistivity. Neftyanoe 
Khoz. (U.S.S.R.) 24:6:52 ('46). From dis- 
cussion of literature (27 ref.), concluded that 
close correlation exists between resistivity 
values and deg. of corrosive attacks of soils 
on pipelines, etc. Following scale for evalu- 
ation of soils proposed: extremely high cor- 
rosiveness—with resistivities of less than 5 
ohm./m.; high—5 to 10; fair—10 to 20; 
normal—20 to 100; and low—at resistivities 
above 100 ohm./m.—Corr. 


Corrosion of Copper, Lead and Lead-Alloy 
Specimens After Burial in a Number of Soils 
for Periods up to 10 Years. P. T. GILBERT. 
J. Inst. Metals (Br.) 78:3:139 (Nov. '46). 
Specimens of copper, lead and lead alloys 
contg. small amts. of antimony and cadmium 
or tellurium, buried in 7 types of soils for 
periods up to 10 yr., showed marked differ- 
ences in corrosiveness of soils. Most corro- 
sive soil, moist acid clay, caused approx. 50 
times as much loss in weight as least corrosive 
soil—chalk—and resulted in penetration of 
14” bore 4 lb./yd. pipe in less than 5 yr. 
Not possible to correlate corrosiveness of soil 
in simple way with one or more features of 
soil anal., but considered that sulfate-reduc- 
ing bacteria played important part in action 
taking place in more corrosive soils. Differ- 
ences in behavior of different materials much 
less marked than differences between soils. 
In 2 most corrosive soils—moist acid clay 
and wet acid peat—unwise to bury unpro- 
tected pipes of any of materials. Complete 
data given in tables and curves.— Corr. 


Corrosion Investigations by British Non- 

Ferrous Metals Research Association. Cop- 

per Pipe: Review of Service Failures, 1944- 

1946. H. J. V. Tyrretr. J. Br. W.W. 

Assn, 29:288 (Oct. '47). Majority of speci- 
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mens of pitted Cu pipe coming to assn. lab, 
during period of investigation were from 2? 
areas in England where such failures very 
frequent. Corroded samples coming from 
these 2 areas predominantly from cold-water 
pipes of tough pitch Cu installed in vertical 
position, failure occurring all around tube. 
Pipe coming from other areas mainly from 
hot-water piping, horizontal, with failures 
taking place along tube bottom. In either 
case, if classified according to corrosion prod. 
ucts, fall into 3 groupings: (1) Thick CuQ 
scale next to metal with CaCO; on cathodic 
areas and basic CuCOs; over and adjacent to 
pits. This occurs in water with high tem. 
porary hardness. (2) Thick CuO scale next 
to metal, covered with basic CuCOs, with 
thicker layer of basic CuCO; over pits, 
From dists. with water of moderate tempor- 
ary hardness, 50-60 ppm. (3) Pipes from 
soft water sections with thin oxide film rich 
in Mn and basic CuSO,, principal compd. over 
pits. Invariably in horizontal pipes, pitting 
in straight line along bottom of tube and 
associated with siliceous deposits. Phenom- 
ena explainable if assumed that initial action 
at pipe surface is formation of nonmetallic 
film. This film may be completely imperme- 
able to ions—hence protective; completely 
permeable with general corrosion continuing; 
or permeable at isolated points resulting in 
pitting. With these assumptions deposits 
can be explained but reason for occasional 
partial permeability not known. On vertical 
tubes necessary to assume failure associated 
with imperfections in metal surface. Prog- 
ress Report: February 1946-October 1946 
H. J. V. TyrrRe_t. Arrangements made for 
field testing of various Cu alloys; limited, 
however, to those well known. In lab., work 
done in attempt to find rapid method to form 
pits; some deg. of success obtained. When 
Cu placed in water, first visible change usually 
formation of film of cuprous oxide, properties 
of which apparently det. subsequent course 
of corrosion. Pitting corrosion in many 
cases can be attributed to presence of local- 
ized changes in this oxide film from imperme- 
able to permeable structure. May be brought 
about by inequality of metal surface or depo- 
sition of foreign matter in film. Lab. work 
suggested by these developments being done. 
Field Corrosion Tests: Interim Report on 
the Behavior of Brass Ball Valves in Chlo- 
rinated Waters. A. M.SaGe. Reports pre- 
liminary results of investigation into large 
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aumber of cases of corrosion of brass plumbing 
fttings, particularly ball valves. Question- 
naire revealed no increase in corrosion over pre- 
vious years where corrosion thought to have 
followed introduction or change in chlorin- 
ation; more trouble with hot-pressed than 
cast fittings; more trouble in cold than hot 
water; water pressure had no effect; and corro- 
sion mostly in waters somewhat harder and 
with higher CO2 content. Field tests begun 
in 6 water supplies in locations before and 
after chlorine and with hot-pressed and cast 
fittings. Incomplete returns show exposure 
to pressure below 15 psi. only slightly affected 
by corrosion, with over 50 psi. suffering from 
varying degrees of attack. Cast valves ap- 
peared more affected than hot-pressed; hot- 
pressed tended, however, to be locally pitted 
and dezinckified in contrast to cast material. 
Field test findings opposite to questionnaire 
information in that hot-pressed fittings less 
troublesome than cast, and greater attack 
suffered under high pressure.— Martin Flentje. 


The Influence of Movement on the Corrosion 
of Metals in Salt Solutions and Natural 
Waters—Part I. Low-Speed Rotation of 
Mild Steel. (Peripheral Velocities Below 
100 ft./m.). F. WorRMWELL. Iron & Steel 
Inst. Adv. Copy (Br.) 10 pp. (Nov. °46). 
Rotating-specimen technique described for 
investigating influence of movement on cor- 
rosion rates of immersed metals. Measure- 
ments of oxygen absorption, hydrogen evolu- 
tion, loss of wéight of metal and depth of 
penetration of corrosion made with mild steel 
in0.5 normal sodium chloride, “conductivity” 
water, hard-supply water, and sea water. 
Max. rate of penetration in sodium chloride 
soln. 5% at 43.3 rpm. Corrosion rate at 2 
rpm. 3 times, and that at 260 rpm. only 12 
times rate in stagnant soln. Factors influ- 
encing distr. of corrosion discussed. Positions 
of anodic and cathodic areas cannot always 
be located precisely but process considered 
to be electrochem. 24 references.—Corr. 


Mechanism of Corrosion of Iron by Water as 
a Function of pH—Role of Dissolved Oxygen 
Degasification by Heat, Vacuum, or Chemical 
Means. Cu. CABANES. Chaleur & Ind. 
(Fr.) 27:261 ('46); Chem. Abstracts 41:5:1194 
(Mar. 10, '47). Mechanism of corrosion of 
iron by water reviewed and role of D.O. 
discussed, as well as several commercial 
forms of degasifiers.—Corr. 


Wet and Dry Chlorine vs. Materials of 
Chem. Eng. 


Chemical Plant Construction. 


54:219 (Feb. '47). Part II of 3-part sym- 
posium in which representative materials 
evaluated for resistance to corrosion when 
used with wet and dry chlorine and chlorine 
water. Materials covered are vitreous silica; 
worthite; tantalum; silicones; rubber lining; 
glass-lined steel; carbon and graphite; Hastel- 
loy; wood, nickel and nickel alloys.—Corr. 


Corrosion-Erosion of Boiler Feed Pumps and 
Regulating Valves. H. A. WAGNER, J. M. 
DECKER & J. C. MarsH. Trans. A.S.M.E. 
68:389 (47). Seven 500-hr. corrosion-ero- 
sion tests, involving total of 18 different 
materials, conducted to det. resistance of 
these materials to corrosion-erosion type of 
attack experienced in boiler feed pumps and 
regulating valves. Two of these tests were 
for purpose of verifying pressure differential 
used. Other 5 tests indicated that resistance 
to corrosion-erosion materially increased by 
using Cr-bearing alloy steels. Bronzes and 
Monel resistant to attack and, to smaller 
extent, so is cast iron. Bakelite-lacquer- 
coated carbon-steel has considerable promise 
for use with present boiler feed pumps having 
carbon-steel castings. Test used of ac- 
celerated type intended to simulate conditions 


in actual pumps and valves.—C.A. 
Corrosion in Boiler Feedwater Treating 
Systems. I. Leo FF. Power 


Plant Eng. 51:10:74 ('47). Several plants 
selected in which supply softened, neutralized 
with acid, aerated and then de-aerated. 
Corrosion characteristics follow similar pat- 
tern in all cases, reaching max. just before 
de-aeration. In tracing movement of water 
attempt made to give reason for changes.— 
C.A. 


The Corrosion of Water Heaters. N. Boorn, 
P. C. Davince, G. H. FumpGe & B. PLEAs- 
ANCE. Gas Weekly 125:720 (Dec. 7, '46); 
Gas J. (Br.) 248:1047 (Dec. 11, '46); Ibid. 
1090 (Dec. 18, '46). Two std. models of 
instantaneous sink water heaters subjected to 
investigation in accelerated life test. Heater 


and fins of both constructed of “tinned” 
copper. Test consisted in running water 
continuously through each appliance and 


lighting and extinguishing heater at intervals 
of 33 min. Main factor investigated sulfur 
content of gas burned. Found that when 
sulfur content of town gas reduced from 17 to 
8 gr. per 100 cu.ft., there is almost correspond- 
ing reduction in amt. of corrosion. Conclu- 
sions are: (1) in general, microscopical and 
anal. examn. of metal sections cut from un- 
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used and used water heaters leads to same 
conclusions regarding corr. effects as have been 
drawn from study of weights and compn. of 
corr. products; (2) in unused heaters protec- 
tive coating not alloyed with copper walls, 
etc., and layers for each heater wall uniform 
in thickness and show neither porosity nor 
pinholes; (3) thinning of protective coating 
takes place, with drainage forming globules, 
and bare patches developing particularly on 
main walls and shields. Deposits of corr. 
products particularly marked on fins, and 
accompanied by deterioration of coating, and 
(4) coating remaining is alloyed with copper 
walls, and alloy apparently less resistant to 
attack than original coating.—Corr. 


Resistance of Aluminum to Corrosion in 
Solutions Containing Various Anions and 
Cations. A. B. McKee & R. H. Brown. 
Corrosion 3:595 (Dec. '47). Thin invisible 
oxide film that forms on Al in atm. high- 
protective and controls rate of corrosion of 
this metal. In many solns. this means con- 
trol will be controlled by soly. of products 
formed and not necessarily be related to alk. 
or acidity of soln. Investigation reported 
on, made to study (1) effect of various anions 
and cations on corrosion rate of Al and (2) to 
establish concn. of acids and bases for no. of 
solns. within which Al can safely be employed. 
Tests made in beakers with specimen area to 
soln. vol. ratio of 0.05 sq.cm./ml. and 5 mills 
per yr. penetration used as criterion—i.e., 
below 5 mills per yr. good resistance, above 
this rate poor resistance to corrosion. Cor- 
rosion of structural metals in many solns. 
closely associated with flow of current be- 
tween anodic and cathodic areas. Extent 
of action influenced greatly by polarization 
characteristics of these areas and by con- 
ductivity of solns. In HCl solns. corrosion 
increases as concn. increases and for any given 
concn., addn. of either NaCl or NH,Cl in- 
creases rate. Corrosion rate of sulfuric acid 
solns. slower than HCl. Greatest rates en- 
countered in Na(OH) solns., but low rates 
occur with NH,(OH). Al found resistant to 
acetic acid solns, either with or without Na or 
NH, salts present; also resistant to mineral 
acids up to concn. of 0.001 N either in 
presence or absence of Na or NH, salts of 
corresponding acids; to phosphoric acid up to 
0.01N; in presence of Na or NH, phosphates 
resistant up to concn. of 0.2N acid. In acid 
solns. contg. only one anion, corrosion rate 
increases in this order: acetate, phosphate, 
SO,, NOs, and Cl. Al resistant to NH,OH 
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both with and without Cl, NOs, COs, acetate 
SO,, and chromate salts of ammonia, A 
significantly attacked by NaOH above 0.0095 
N either in presence or absence of C], SO,, 
NOs, and acetate salts of Na. However resist. 
ant to less than 0.1 N NaOH solns. Contg. 
chromate ion at concn. of 1.0 N. Al resistan; 
to NaxCOs solns. up to 0.001 N, above this 
action similar to NaOH.—Martin Flentje, 


Resistance of Aluminum Alloys to Fresh 
Waters. D. W. Sawyer & R. H. Browy 
Corrosion 3:443 (Sept. °47). Fresh wate 
corrosion of Al alloys quite complex. In such 
attack fresh waters may be divided into 4 
classes: (1) waters contg. heavy metals qs 
Cu, Ni, and Pb; (2) neutral and near) 
neutral; (3) alk. waters; and (4) acid waters 
No correlation between ordinary water anal 
and attack on Al. Corrosion usually ¢ 
pitting type stimulated by minute amts, 
Cu, Ni, and Pb; elements not ordinarily detd 
Alloys Alcoa 2S, 3S, 52S, and 61S subject tp 
this action; however, can generally be pre 
vented by use of alclad product, as Alclad 
3S. Existence of 0.09 ppm. Cu, 0.08 ppm, 
Co, and 0.03 ppm. Ni in public supply contg 
80-90 ppm. total solids, 4.4 ppm. chlorides 
and pH 3.8-4.5, caused pitting of Al tea 
kettles; without these traces no pitting oc 
curred. Alclad products satisfactory, con- 
sist of central core of Al alloy with coating of 
pure Al or another alloy. Coating selected 
to be anodic to core when in natural waters or 
in neutral solns. If pit develops can only go 
through tocore, then must spread out. Core 
not attacked until all of coating removed. 
Neutral and nearly neutral waters (pH 6-8 
have little or no action on Al-base alloys 
(2S, 3S, 4S, 52S, 53S-T, 61S-T, Alclad 3S 
even with appreciable Cl, SO,, and HCO, 


ions. With pH 8.5--9.0, such alloys generally 
serviceable. Staining of Al vessels usually 
optical effect. Results from etching 


metal by boiling water. Staining effect 
produced by light absorption resulting from 
multiple reflection from minute surface ir 
regularities; this effect often vanishes op 
subsequent exposure to further _ boiling. 
Although Al alloys attacked by very acid 
waters, have been used satisfactorily—in one 
case conveying mine water for 9 yr. Alloys 
named above (neutral waters) little affected 
by waters with pH of 4.0 or above, in absence 
of heavy metals and large amt. chlorides. 
May be resistant to sulfide- and sulfite-bearing 
waters. Opportunities for direct galvanic ac- 
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metals should be avoided in design of struc- 
qures. Article contains tables giving compn. 
and mech. properties of alloys mentioned as 
well as anals. of various waters.— Martin 


Flentje. 


Corrosion—The Great Destroyer. D. J. 
Fercus. Corrosion 3:55 (Feb. '47). Use of 
magnesium and magnesium-alloy rods for 
anodic protection of hot water tanks recom- 
mended. Results of this system as compared 
with ordinary galvanizing shown by photo- 
graphs. Magnesium has high electrode po- 
tential and builds protective film on tank 
wall.—Corr. 

Magnesium: The Metal of Tomorrow. T.R. 
B. Watson. Can. Chem. & Process Ind. 
31:116 (Feb. '47). Properties and uses of Mg 
and its alloys discussed. Promising new 
application is in cathodic protection. Oxida- 
tion of most metals exothermic and hence 
oxide more stable form. Potential energy, 
in form of heat, put into metal during reduc- 
tion from ore provides driving force of cor- 
rosion. Most metals combine directly with 
0 at elevated temp., but direct combination 
at room temp. negligible in structural metals. 
All ordinary corrosion result of intermediate 
electrochem. reactions caused by slight differ- 
ence in potential between 2 areas on metal 
surface, due to local inconsistencies in metal 
compn., concn. cells arising from local dif- 
ferences in electrolyte, bact. activity, etc. 
Film of moisture, moist soil, or soln. in which 
metal immersed constitutes electrolyte. 
Metal ions go into soln. at anode of cell so 
created and at cathode H or its equiv. is 
liberated. All corrosion thus occurs at anode 
and is proportional to current flowing, depth 
of penetration being detd. by size of anodic 
area in relation to amt. of current; if current 
relatively large and anode small, deep pit 
results. Mg most electronegative stable 
metal and anodic to Fe with potential about 
19v. Steel pipe protected by connecting to 
Mg anode buried nearby, current flowing from 
latter to pipe through moist soil. Smaller 
potential differences in local corrosion cells 
overcome by greater one between Mg and 
steel. Anode usually designed to last 10 yr. 
Zn, long used as anode material, anodic to 
Fe with potential of only 0.32 v. Moreover, 
dectrochem. equiv. of Mg 1000 amp-hr. per 
lb. compared to 372 for Zn, and hence for 
given current Mg theoretically will last 3 
times as long as equal wt. of Zn. Expts. on 
cathodic protection of domestic hot water 
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tanks indicate life doubled for expenditure of 
$3. High purity of Mg important, minute 
impurities causing uneven deterioration of 
anode. Surrounding anode with mixt. powd. 
Bentonite clay and gypsum promotes even 
loss of anode metal and gives higher efficiency. 
This is standard practice for buried installa- 
tions. —R. E. Thompson. 


Nitrogen-Containing Organic Inhibitors of 
Corrosion. SHIH-JEN CH’IAO & CHARLES A, 
MANN. Ind. Eng. Chem. 39:910 (July °47). 
Org. inhibitors protect metal by adsorption 
on metallic surface to form protective film, 
but mechanism of adsorption and character of 
film open questions. Inhibitors believed by 
many experimenters to be positively charged 
when in acids and become adsorbed on ca- 
thodic areas of metal. Another investigator 
suggested that org. chems. contg. N, O, S or 
other elements in periodic table groups 5 or 6 
form -onium compds. whose cations attach 
themselves to cathodic areas of immersed 
metals. Effectiveness of protection explained 
by orientation of various groups on surface 
covered. Another theory of protection dis- 
counts cathodic adsorption and holds that 
org. inhibitors molecularly adsorbed. Catho- 
dic potentials of mild steel at various current 
densities in 1 N sulfuric acid measured with 
14 amines at various concns. Higher amines 
in series of mono-aliphatic amines more effec- 
tive than lower ones, possibly due to greater 
projected areas of longer chains, greater ad- 
sorption, or combination of these effects. 
Nitrogenous org. inhibitors reduce available 
cathodic areas for evolution of H but do not 
change nature of cathode to one having higher 
overvoltage, as do inorg. inhibitors like Sb 
and As salts. Inhibition eff. and cathodic 
potential ties confirmed. Langmuir’s equa- 
tion for monomolecular adsorption applicable 
to efficient inhibitors only. Believed that 
usefulness of such inhibitors as anilines, 
pyridines, quinolines and acridines, not very 
sol. in acid soln., can be improved by satn. of 
nucleus to permit higher soly.—A. A. Hirsch. 


Corrosion. Mars G. Fontana. Ind. Eng. 
Chem. 39:85A (July '47). Wherever two 
dissimilar metals in contact in conductive 


soln., current flows, and tess noble metal pref- 
erentially corroded; more noble metal cor- 
rodes even slower than if present alone. In 
predicting galvanic corrosion, electromotive 
series must be modified, as actual conditions 
at metal surface—such as passivity, oxide 
formation, adsorbed gases and adherent cor- — 
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f osion products—det. if corrosion proceeds. 
P ractical galvanic series, based on tests by 
In ternational Nickel Co. in sea water, shown. 
Metals grouped together in it may be used 
in contact with little fear of corrosion. Some- 
times actual tests required to det. whether 
metal in active or passive condition. Gal- 
vanic corrosion readily recognizable by local- 
ized grooves or pits near points of contact. 
When use of dissimilar metals unavoidable, 
galvanic corrosion may be minimized by (1) 
using combinations of metals as close together 
in series as possible, (2) insulating joints, (3) 
avoiding large areas of more noble metal 
relative to less noble, (4) increasing thickness 
of less noble metal, (5) painting both metals 
or neither, as holidays accelerate local cor- 
rosion if only less noble painted and (6) 
avoiding threaded joints. Jbid. Mars G. 
FonTANA. Ind. Eng. Chem. 39: 93A (Aug. 
'47). Cathodic protection consists in im- 
pressing elec. current, either ext. or by gal- 
vanic coupling, to metallic surface, so as to 
counteract usual electrochem. reactions as- 
sociated with corrosion. In sacrificial anode 
method metals such as Zn, Mg, Al or alloys, 
higher in electromotive series than metal to be 
protected, contacted in such way as to allow 
ready replacement. Galvanized steel most 
common example; Zn anode corrodes pref- 
erentially, protecting bare spots on_ steel 
surface. Aluminum tubing, Alclad 35, widely 
used in condensers, consists of 3S Al tubing 
protected by anodic lining of alloy 72S. 
Service life prolonged about 10 times. Im- 
pressed currents to overcome directional 
effects of local anode and cathode areas may 
be derived from wind chargers, engine genera- 
tor sets or rectifiers, depending on location. 
For pipelines, such factors as soil conductiv- 
ity, spacing and location of anodes, current 
densities and pipe-to-soil potentials must be 
considered.—A. A. Hirsch. 


Protective Coatings for Standpipes. ALFRED 
F. Howarpb. J. Maine Wtr. Utils. Assn. 23: 
51 (May °47). Corrosion problem in tanks 
could probably be elimd. by use of nickel-clad 
or stainless steel-clad metal or by gunite. 
Costs of these methods prohibitive at present. 
Elec. rustproofing by cathodic method has 
been used in many places, but ice formation 
factor against its use in Maine. Author's 
company has had bad experience with emulsi- 
fied asphalt as coating. For good results 
prepn. of surface of chief importance. Deep 
tubercules must be sandblasted or flame- 
treated. Paint must be brushed on dry 
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surface. Lead used in prime coats only jp 
drinking water tanks and covered with ? 
aluminum paint coats. This is satisfactory 
where water has pH of 6.4.—P.H.E.A, . 


Progress Report of the Committee on Cath. 
odic Protection of Steel Tanks and Stang. 
pipes. J.N.E.W.W.A. 61:97 (Mar. '47 
Replies to nontechnical questionnaire, sen; 
to every known user of cathodic protection jp 
New England, varied from “excellent” 
“‘no good,” but in general favorable, although 
many indicated experience for only short time 
Many conductors have been used as elec. 
trodes with graphite, iron, stainless steel and 
aluminum most common, the last named noy 
favored by largest mfr. Design and espe 
cially adequate length of electrode found very 
important. Ice in winter offers serious prob. 
lem in New England, with some users be. 
lieving that protection not necessary in cold. 
est weather because of reduced corrosion, and 
thus withdrawing electrodes during hard. 
freezing weather. Committee plans test to 
det. truth of this statement. Rectifiers gen. 
erally satisfactory, although many users had 
to change to capac. larger than first installa- 
tion. Max. current cost reported $175 per 
yr., and no report considered cost excessive 
in view of benefits obtained. Current- 
density requirements vary markedly in New 
England waters, increasing with D.O. con- 
tent, which in most New England waters is 
high. This, together with low mineral con- 
tent, makes cathodic protection most diff 
cult. Suggested method protective coating 
of high elec. resistance, preferably asphalt or 
coal-tar enamel, together with cathodic pro- 


tection. Examples given.—P.H.E.A. 
A New Method of Water Purification 
Harry L. ScHein. Tek.» Tid. (Sweden 


77:388 ('47). Corrosion of rural househok 
water systems by well water reduced by en 
closing intake valve of pump in perforatec 
box contg. Magno mass. Mass renewe 
every 3-7 mo. Anals. given showing nearl 
complete removal of aggressive CO:, witl 
corresponding increases in pH and hardness 
CA, 


Bibliography of Corrosion-Testing Methods. 
L. R. Vorcr. Corrosion 2:5:16 (Nov. 46). 
Some 250 refs., with brief notes, arranged 
under headings of: alternate immersion, 
atmospheric and sea water exposure, elec. 
Huey test (nitric acid chromium-nickel 
stainless steel), immersion, Mylius test, oi 
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corrosivity and bearing corrosion, salt spray, 

soil corrosion, miscellaneous methods, general 

reviews, interpretation and standardization. 
Corr. 
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Carbon Dioxide in Water Aggressive to 
Concrete. SziLARD Papp. Magyar Mérnék- 
Epitészegylet Kézlénye (Hungary) 78:138 
(44). Waters with pH values above 7.0 not 
aggressive to concrete even if CO» content 
seems to be above normal limits, nor are 
waters with equil. pH values below 7.0 (i.e., 
having bicarbonate hardness values at temps. 
5-20° between 20 and 25 German units). 
Waters aggressive to concrete can be classi- 
fed into 3 groups. Group (1) contains 
waters with hardness values between 20 and 
25 German degrees contg. simultaneously 
aggressive CO2. Here amt. of CO: aggressive 
to concrete can be calcd. graphically by 
method described in detail. Group (2) con- 
tains waters with hardness below 20-25 
German degrees and pH values below 7.0 
contg. not more than 100-450 mg./l. COs. 
Aggressive COs is (1.5s—k)/2, where s is 
content of free and k is content of combined 
CO,. Group (3) contains waters with prop- 
erties as in (2) but with more free CO». This 
group begins to dissolve Ca compds. in con- 
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crete, until its chem. compn. becomes identi- 
cal with that of group (1) and its aggressive 
COs: content can then be calcd. by graphical 
method. Tables of data useful for graphical 
method published.—C.A. 


Calculation of the Content of Carbon Dioxide 
Aggressive to Concrete in Waters Containing 
Bicarbonates of Magnesium and of Alkali 
Metals. SziArp Papp. Magyar Mérndk- 
Epitészegylet Kézlénye (Hungary) 78:204 
(44). Waters contg. bicarbonates of Mg and 
of alkali metals belong to group 2 and con- 
tent of CO». aggressive to concrete can be 
caled. by formula given for group 2 in above 
article.—C.A. 


Waters Aggressive to Lime and Their Oc- 
currence. SzirArp Papp. Hidrol. Kézlény 
(Hungary) 23:30 ('43). Hungarian waters 
aggressive to lime listed. For waters contg. 
bicarbonates in addn. to those of Ca and Mg, 
is proposed formula: bound CO, equal to 
quotient of third power of amt. of CO» bound 
to Ca and the K factor of Tillmans. Latter 
40,470 at exactly 17°. Aggressivity of water 
against lime not equal to aggressivities against 
iron or concrete.—C.A. 
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A Presumptive Medium for Differentiating 
Paracolon From Salmonella Cultures. M. 
L. & M. Futon. J. Lab. Clin. 
Med. 31:824 ('46). Medium known as 
AASS developed by authors for distinguishing 
paracolon organisms from Salmonella. Para- 
colon group characterized by property of 
fermenting lactose slowly, but this is not 
satisfactory characteristic for use as lab. test. 
AASS medium contains 0.5% each of adoni- 
tol, aesculin, salicin and sucrose. Bromcresol 
purple and ferric ammonium citrate brown 
scales used as indicators. None of these 
4 carbohydrates fermented by Salmonella, 
whereas one or more of them usually fer- 
mented by paracolon organisms. Medium 
becomes yellow if adonitol, salicin or sucrose 
fermented, and black if aesculin fermented. 
Cultures incubated in AASS medium examd. 
for indole by Kovacs test. Found that some 
paracolon organisms which did not ferment 
sugars did produce indole in AASS medium. 
About 80% of 257 paracolon strains detected 
after incubation for 24 hr. at 37°C. in AASS 
medium; 44% fermented at least one of 


sugars and 35% produced indole though they 
did not ferment sugars. Cultures of Proteus 
and Shigella which may give positive results 
with this medium can be identified by other 
tests.—W.P.R. 


The Differentiation of Paracolon Bacilli. 
ISABELLE G. ScHauB. J. Bact. 54:1 (July 
47). Inoculation of Difco SS agar with 
dild. culture provides satisfactory reproduci- 
ble results. With this method all paracolon 
bacilli studied fell into 4 groups: (1) Aberrant 
coliform bacilli failing to grow, including 
paracolon Escherichia, paracolon Aerobacter, 
and paracolon intermediates of the mi- 
cro-aerogenic, anaerogenic, papillae-forming, 
and non-lactose-fermenting types. Growing 
forms included (2) hydrogen-sulfide-producing 
paracolon bacilli, (3) anaerogenic paracolon 
bacilli, Stuart’s type 29911, and (4) well- 
defined group with outstanding differential 
characteristic of sodium malonate utilization. 
First group includes majority of paracolon 
bacilli from human sources, and method 
allows rapid differentiation from Salmonella, 
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Proteus, and other genera. Members of 
remaining groups easily identified by other 
cultural characteristics.—Ralph E. Noble. 


Behavior of Bacteriophage During Its De- 
velopment in Autoclaved Water From the 
Seine, in the Absence of Bacterial Multiplica- 
tion. A. GUELIN. Ann. Inst. Pasteur (Fr.) 
71:303 ('45). When multiplication of bac- 
teria in water from Seine R. stopped by auto- 
claving, numbers of bacteriophages appar- 
ently diminish. Shown that bacteriophages 
remain concealed on surface or in interior of 
bacteria, from which they can be liberated by 
centrifuging or by heating to 56°C.—W.P.R. 


Relative Productivity of Newer Coliform 
Media. Evste Warttiec. J. Bact. 54:73 
(July °’47). Lauryl sulfate tryptone broth 
(L.S.T.) by Mallman and Escherichia coli 
broth (E.C.) by Perry, compared with std. 
lactose broth for detecting coliform organ- 
isms in water using samples of wide qual. 
Presumptive tubes of the three media in- 
cubated at 37°C. and duplicate sets of tubes 
of E.C. medium at 44°C. and 45.5°C. in both 
air- and water-immersion incubators. All 
tubes developing any gas confirmed in B.G.B. 
broth and on E.M.B. agar. Confirmed cul- 
tures then purified and subjected to com- 
pleted tests. Author found generally: (1) 
Std. lactose broth produced considerable 
number of pseudo-positive presumptives 
(2) Yielded fewer pseudo-positives, L.S.T. 
almost as productive as std. lactose, but re- 
sults unreliable without confirmation. (3) 
E.C. medium at 37°C. less productive than 
other media, with fewer pseudo-positives. 
(4) Productivity of E.C. medium at 45.5°C. 
in both air and water immersion less than 50° 
of that of other two or of E.C. at 37°C. (5) 
At 44°C., E.C. medium slightly more pro- 
ductive than at 45.5°C.—Ralph E. Noble. 


A Note on Formate Ricinoleate Broth. 
PIERRE FREDERICQ & MAX LEVINE. J. Bact. 
54:661 (Nov. ‘'47). production in 
formate ricinoleate medium recommended in 
Standard Methods may be due to decompn. of 
either lactose or salt of formic acid in medium. 
If lactose decomposed, reaction of medium 
becomes acid. If salt of formic acid de- 
composed reaction of medium becomes alk. 
In course of collateral studies, noted that all 
cultures of Escherichia, Citrobacter and Aero- 
bacter produced acid and gas whereas those of 
genera Proteus, Salmonella, and paracolon 
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formate ricinoleate broth employed. In 
Standard Methods (9th. ed.) in conjunction 
with completed test, if gas formed in formate 
ricinoleate broth, probable presence of colj. 
form group of organisms should be verified 
according to specific procedures, object being 
to det. whether gas produced due to lactose 
fermentation. Suggested that simple addn. 
of acid-base indicator in formate ricinoleate 
medium might serve to elim. further work 
when both acid and gas produced and ob- 
jective merely to detect presence of typical 
coliform bacteria, whereas production of alk. 
reaction in conjunction with gas would serve 
to facilitate detection of Salmonella and para- 
colon bacilli if present H. G. Dunham, 


Bacteriological Investigations of Dairy Farm 
Water Supplies. M. Roperts & A. E. HuGues, 
Proc. Soc. Applied Bact. (Absts.) (Br.) 22 
(45). Investigation on bact. qual. of water 
supplies used in dairies in mid-Wales described, 
Samples of water from a tap, a shallow well, 
a sluggish and pold. stream, and Rheidol R. 
tested for total count on milk agar (2 days at 
30°C.), presumptive coliform count in Mae- 
Conkey’s broth (2 days at 37°C.). Samples 
then chlorinated to give initial concn. of 10 
or 50 ppm. available chlorine, and re-examd, 
by same tests after periods of contact of 30 
min. and 2 hr. Residual bact. flora of 
chlorinated water from tap and well and from 
river when water clear negligible in all cases; 
but 2-hr. period of contact, using 50 ppm. 
chlorine, necessary to attain satisfactory re- 
sults with turbid water from river. Heavily 
pold. stream water, which often very turbid, 
still contained appreciable bact. flora after 
treatment for 2 hr. with 50 ppm. chlorine. 
Unchlorinated tap water contained few 
coliform organisms, but most of samples of 
well, stream and river water contained more 
than 1,800 coliform organisms per 100 ml. 
Coliform organisms in all cases destroyed by 
exposure for 30 min. to 10 ppm. chlorine. 
False positive results in presumptive coliform 
tests, which were obtained with chlorinated 
stream water, caused by gas-producing spore- 
forming organism. This organism survived 
10 ppm. chlorine in all tests but was some- 
times destroyed by exposure for 2 hr. to 50 
ppm. chlorine. Did not form colonies on 
desoxycholate agar. Discussion. H. BarK- 
wortH and J. F. D. SHkREWsBURY considered 
that all farms should be connected to central 
water supply. A. T. R. Mattick said that 
steaming should be used for sterilizing utensils. 
for use in emer- 


drille 
Perc 
wire 
scow 
shot 

wate 
cussi 
drilli 
will | 
wher 
and 

level 
is di 
kept 
form 
line 1 
ing 
prim 
sand 
set 
main 
shou 
set o 
baile 


rack 


368 oF 
genc 
chlor 
50 p 
API 
Eval 
HAM. 
meth 
obje 
disin 
surv:! 
| mate 
| volv 
fer 0 
brief 
disin 
Salm 
50 
only 
Drill 
Perc 
Wtr. 
Typ 
(1) : 
size 
hole 
Se 
| 
| | 
| 


March 1948 
ency. urbid water should be filtered before 


chlorination and dose should be increased to 
50 ppm. chlorine.—B.H. 


A Photometric Method for the Comparative 
Evaluation of Disinfectants. N. V. NEEp- 
J. Hyg. 45:1:1 (Jan. '47). Object of 
method described in this paper is to overcome 
objection to end-point methods of testing 
disinfectants, in which chance of few resistant 
surviving cells being in sample cultivated may 
materially affect result. Sampling error in- 
yolved in use of loop also elimd. by trans- 
fer of larger vol. with a pipette. Method, in 
brief, consists of adding 5 ml. of series of 
disinfectant dilns. to 5 ml. of culture of 
Salmonella typhi at 20°C., and after 10 min. 
removing 0.5 ml. of mixt. and cultivating in 
50 ml. of previously warmed broth. After 
only 5 hr. incubation increase in turbidity 
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Drilling for Water. The Standard Rope 
Percussion Method. H. 
Wtr. & Wtr. Eng. (Br.) 50:291 (June '47). 
l'ype of drilling to be employed depends on: 
(1) scope of drilling to be undertaken, (2) 
size of holes and amt. of water desired per 
hole, (3) depth to be drilled and diam. at 
greatest depth; and (4) types of strata to be 
drilled. Methods are percussion and rotary. 
Percussion may be divided into std. rope 
(wire line) drilling, bar percussion and mud 
scow. Rotary includes: std. mud _ flush, 
shot drill and diamond core drill. Most 
water well drilling outfits of std. rope per- 
cussion type are semi-portable or portable. 
Supply of water must be furnished to permit 
drilling to depth at which subsurface water 
will be encountered. With modern machines, 
when starting hole, stem guided by stem guide, 
and bit guided by hand until below ground 
level. Necessary to bail out cuttings as hole 
is drilled. During drilling, line should be 
kept tight so that tools have to reach for 
formation, thus employing elasticity of drilling 
line to full. Min. equip. for percussion drill- 
ing is: machine to develop drilling motion; 
prime mover; mast or derrick; drilling line, 
sand line and casing line; set of drilling tools; 
set of casing tools; and set of engr.’s tools to 
maint. plant. Min. set of drilling tools 
should include rope socket with mandrel; 
set offjars;sinker (drilling) stem; drilling bit; 
bailer; set of tool wrenches; circle jack and 
rack or chain tighteners. Min. set of casing 
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due to growth measured by means of com- 
pensated photometric nephelometer. Any 
such increase, with app. and medium used, 
indicates survival of at least 1 in 300 of 
original organisms in test mixt. Coefficient 
then calcd. from mean of potentiometer 
readings with 3 different dilns. of disinfectant 
and of phenol. Full working details given, 
including specification and diagram of neph- 
elometer required, constitution of “broth”’ 
used [actually simple peptone water] with 
evidence of its superiority, instructions for 
maint. of culture, etc. Claimed [it appears 
with good reason] that this method less 
subject toerror than Rideal-Walkerand similar 
tests, and more informative, since shape of 
curve obtained by plotting series of neph- 
elometer readings at different disinfectant 
dilns. varies. Also advantage that test can 
be completed in single day.— B.H. 


tools includes: set (2) casing tongs; 2 sets 
clamps or casing elevators or lifters. Quali- 
fications of operators are physical fitness, 
mech. training, avg. educational std. with 
limited knowledge of geology, and aptitude 
for work.—H. E. Babbitt. 


How to Acidize Water Wells. M. M. De- 
Witt. Am. City. 62:10:92 (Oct. '47). 
Where ground waters from different forma- 
tions converge at well bore they ppt. and 
deposit some of mineral content at face of 
formation, screen and pump. ‘These ppts. 
together with sand and sediment clog channel 
and retard flow. Deposits usually contain 
Ca and Mg carbonates, silicates and hydrated 
iron oxides. These dissolved by hydro- 
chloric acid which can be combined with re- 
agents to intensify or inhibit action, decrease 
surface tension or stabilize acid against re- 
pptn. Techniques in introducing acid and 
removal of spent solns. differ depending on 
type of well, formations (limestone, sand- 
stone or conglomerate) and whether cleaning 
of formation or only of screen and impeller 
desired.— F. J. Maier. 


The World’s Largest Artesian Basin. ANON. 
Wtr. & Wtr. Eng. (Br.) 50:294 (june °47). 
Artesian water gushes from bores sunk deep in 
Australia’s Great Artesian Basin extending 
over 590,000 sq.mi. In New South Wales 
and Queensland alone, daily yield 293 mil. 
(Imp.). Recent surveys point to per- 
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manent sizable flow. First flowing bore 
sunk in 1878 at Kallar Station, N.S.W., still 
flowing. Deepest bore located near Blackall 
Ranges, goes down more than 7000’. Deep 
boring costs about £2 per ft. Flow from 521 
deep bores in N.S.W. today yields 64 mgd. 
(Imp.). In Queensland 1300 bores yield 
229 mgd. (Imp.). In ‘04 there were 248 
flowing bores in N.S.W., 596 in Queensland. 
Source of water is dow nward-flowing under- 


ground water derived from rainfall. Has 
been flowing from remote geological time. 
Observations have shown that flow is de- 


creasing, but rate of falling-off also decreas- 
ing. Eventually flow from basin will reach 
permanent min., and meanwhile flow will be 


satisfactory for 200 to 300 yr. Estd. that 
permanent flow from 11-mil. acre area in 
N.S.W. will be 16 mgd. (Imp.). H. E. 
Babbitt. 

The German Borehole. H. D. Snow. Wir. 
& Wtr. Eng. (Br.) 50:404 (Aug. ’47).  Bore- 
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hole took 24 yr. to complete. 
completed by a German for 
captured by T. E. Lawrence, in World War 
I. Rediscovered by Bedouin, finally com- 
pleted by Royal Engrs. in World War II.— 
H. E. Babbitt. 


A Geochemical Survey of the Underground 
Water Supplies of the Union of South Africa. 
G. W. Bonp. Union S. Africa, Dept. Mines, 
Geol. Survey Mem. 41:1 ('46). Detailed 
chem. study of underground waters of Union 
of S. Africa obtained for use in connection 
with industrial and power production prob- 
lems. Waters associated with 19 formations 
analyzed. pH also detd. Chem. anals. of 
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waters discussed in terms of chemistry of 
rocks in which they arise, and it is shown that 
each geologic formation yields its characteris. 
tic salt to percolating waters. Corrective 
chem. treatment to render waters suitable for 
use suggested. Many chem. anals. given, 
covering 8 yrs. analytical work.—C.A. 


Orange County [Calif.] Boosts Ground Water 
Recharge. ANON. Am. City. 62:12:123 
(Dec. °47). Orange County Water Dist. 
controls availability of water from Santa Ana 
R. for municipal and irrigation purposes, 
Prado Dam releases flood water from Santa 
Ana in quants. approx. equal to amt. recharge 
area below can absorb. This area (approx, 
1000’ by 8 mi.) regularly conditioned to 
absorb max. quant. of water. In this way 
vast, non-evapg., underground _ reservoir 
formed making available water which is cool, 
unchanging, free of turbidity and requiring 
only pumping. Conditioning includes har- 
rowing river bed to break up clay and elim, 
weeds, leveling river bottom to spread flow, 
and constr. of sub-surface clay stabilizers or 
weirs across bed to prevent formation of 
channels.—F. J. Maier. 


Iron and Manganese in Indiana Public 
Ground Water Supplies. BERNARD H. Jevp. 
Monthly Bul., Indiana State Board of Health 
49:147, 163 (July °46). Article contains 
tabulations and spot maps showing iron and 
manganese content of Indiana public ground 
water supplies. Iron run as routine lab. det. 
and many data available. Special series run 
to get manganese data. Less than 7% of 
supplies have over 0.1 ppm. manganese.— 
PEA. 
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Section 1-1—-General 


1-1. 


These specifications cover the manu- 
facture of reinforced concrete water 
pipe with steel cylinder which is not 
prestressed and which is designed for 
static heads ranging from a minimum 
of 100 ft. to a maximum of 600 ft. 
The specifications do not include de- 
livery, laying, field testing or steri- 
lization of the pipe. 


Sec. 1-1.2—Definitions 


In these specifications’ the following 
definitions will apply: 

1.2.1. Purchaser. The word “pur- 
chaser” shall mean a person, firm, cor- 
poration or governmental subdivision 
entering into a contract or agreement 
to purchase any materials, or have any 
work performed, according to these 


specifications. 
1.2.2. Contractor. The word “con- 
tractor” shall mean the person, firm 


or corporation executing the contract 
or agreement with the purchaser to 
furnish any materials or perform any 
work according to these specifications. 

1.2.3. Manufacturer. The word 
“manufacturer” shall mean the per- 
son, firm or corporation who actually 
manufactures the pipe, acting either 
directly as the contractor, or as a sub- 
contractor. If the manufacturer is 
acting as a subcontractor under the 
contractor, the obligations of the man- 
ufacturer under these specifications 
shall be considered as obligations of 


wt 


the contractor, and the contractor shall 
be responsible for their performance. 

1.2.4. Engineer. The word “engi- 
neer” shall mean the engineer em- 
ployed by the purchaser and acting as 
his representative ; the purchaser him- 
self, acting as his own engineer; and 
their respective assistants in- 
spectors. 

1.2.5. A.S.T.M. The term “AS. 
T.M.” shall mean the American So- 
ciety for Testing Materials. 

1.2.6. Approved. The term “ap- 
proved” shall mean having received 
the approval of the engineer. 


Sec. 1-1.3—Essential Requirements 


The pipe shall have the following 
principal features : a welded sheet-steel 
or steel-plate cylinder with steel joint 
rings welded to its ends; a reinforcing 
cage, or cages, of steel rods or bars 
surrounding the steel cylinder; a wall 
of dense concrete covering the steel 
cylinder inside and out; a self-center- 
ing joint with a preformed gasket of 
rubber or lead, so designed that the 
joint will be watertight under all con- 
ditions of service. 


Sec. 1-1.4—Plans and Data Fur- 
nished by Purchaser 


It is understood that the purchaser 
shall furnish to the contractor plans 
and profiles of the pipeline showing: 
alignment and grades; the location of 
all outlets, connections and special ap- 
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purtenances; the design head or the 
required cross-sectional area of effective 
circumferential reinforcement per foot 
of pipe wall for each portion of the 
pipeline; and such special details as 
are necessary for the manufacture of 
the pipe and fittings in accordance with 
these specifications and with the spe- 
cific requirements of the work for 
which the pipe is made. 


Sec. 1-1.5—Supplementary Details 
Specified by Purchaser 


When purchasing pipe under these 
specifications, it will be necessary for 
the purchaser to make supplementary 
statements specifying: the manner of 
storage and delivery, if these are re- 
quired of the contractor or manufac- 
turer; the type of specials and fittings 
to be furnished; and the shell thick- 
ness and other special requirements 
for pipe with a diameter larger than 
84 in. 


Sec. 1-1.6—Data Submitted by Con- 
tractor 


1.6.1. Drawings and schedules show- 
ing full details of reinforcement, con- 
crete and joints for the straight pipe, 
specials and connections shall be fur- 
nished by the contractor. All draw- 
ings and schedules shall be submitted 
for approval in quadruplicate, and one 
copy shall be returned to the con- 
tractor after approval. No pipe shall 
be manufactured until the drawings 
have been approved. The contractor 
shall be responsible for the accurate 
detail, fabrication and fitting of the 

pipe. 

1.6.2. If specifically required, draw- 
ings and schedules shall include a 
location profile, with reference to the 
stationing on the contract drawings. 
The profile shall show each section of 

the line where the design head is dif- 
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ferent; the design head and the station 
of the beginning and end of the sec. 
tion; and the size of pipe, serial num- 
bers, design head, and the thickness of 
pipe and area of steel (per linear foot 
of pipe) in the reinforcing cage and 
steel cylinder shall be listed for each 
section of pipeline for which the de- 
sign head or the equivalent internal 
pressure fixed by the purchaser igs 
different. 


Sec. 1-1.7—Marking 


Each special and straight pipe shall 
have plainly marked, on both the out- 
side and the inside, the head for which 
it is designed or the area of circum- 
ferential steel; the date of manufac- 
ture; the minor axis of the reinforcing 
cage, if elliptical reinforcing is used; 
and marks of identification sufficient 
to show the proper location of the pipe 
or special in ‘the line by reference to 
the layout drawings and _ schedules 
which the contractor is required to 
furnish under Sec. 1—1.6 of these speci- 
fications. All beveled pipe shall be 
marked with the amount of bevel. 


Sec. 1-1.8—Inspection 


1.8.1. The purchaser and his repre- 
sentatives shall have access to the 
work wherever it is in preparation or 
progress, and the contractor shall pro- 
vide proper facilities for access and 
for inspection. 

1.8.2. Inspection by the purchaser or 
his representatives, or failure of the 
purchaser or his representatives to 
provide inspection, shall not relieve 
the contractor of his responsibility to 
furnish materials and to perform work 
in accordance with these specifications. 

1.8.3. Material, fabricated parts and 
pipe which are discovered to be de- 
fective, or which do not conform to the 
requirements of these specifications. 
will be subject to rejection at any time 
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prior to final acceptance of the pipe. 
Rejected material and pipe shall 
promptly be removed from the site of 
the work. 


Sec. 1-1.9—-Material and Workman- 

ship 

All material furnished by the con- 
tractor shall be new and of the quality 
specified. All work shall be done in 
a thorough, workmanlike manner by 
mechanics skilled in their various 
trades. 


Sec. 1-1.10—Tests 


1.10.1. The contractor shall furnish, 
in advance of the manufacture of steel 
cylinders and reinforcing cages, mill- 
test reports on each heat from which 
the steel is rolled, if required. 

1.10.2. The contractor shall provide 
test specimens cut on the job from 
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each shipment of steel for reinforcing 
and for cylinders, as directed by the 
engineer. 

1.10.3. Each completed steel cylinder 
with joint rings welded to its ends shall 
be subjected to a hydrostatic test as 
specified herein under Sec. 1-3.5.4. 

1.10.4. Welds in reinforcing rods or 
bars shall be tested as specified under 
Sec. 1-3.6. 

1.10.5. Frequent samples of the 
mixed concrete shall be taken for mak- 
ing up compression test cylinders as 
specified under Sec. 1-3.7.5. 

1.10.6. The expense of the required 
mill tests of materials, and of testing 
the completed steel cylinders and the 
welds in reinforcing, shall be borne by 
the contractor. All other tests shall 
be made by representatives of the pur- 
chaser at the purchaser’s expense, ex- 
cept as otherwise specifically provided. 


Section 1-2—Material Specifications 


Sec. 1-2.1—Cement 


2.1.1. Cement for concrete work shall 
conform to the “Standard Specifica- 
tions for Type I Portland Cement” 
(A.S.T.M. Designation C150-44), un- 
less cement with sulfate-resisting quali- 
ties is specified. Sampling and testing 
shall conform to the individual 
A.S.T.M. specifications designated 
therein. 

2.1.2. Satisfactory facilities shall be 
provided for identifying, inspecting 
and sampling cement at the mill, the 
warehouse and the site of the work. 
The purchaser shall have the right to 
inspect the cement and obtain samples 
for testing at any of these points. 

2.1.3. Cement shall be stored in 
a weather-tight, dry, well-ventilated 
structure approved by the engineer. 

2.1.4. Cement salvaged by cleaning 
cement sacks, mechanically or other- 
wise, shall not be used in the work. 


Cement containing lumps will be re- 
jected and shall immediately be re- 
moved from the site of the work. 

2.1.5. If the temperature of the ce- 
ment exceeds 150°F., it shall be stored 
until cooled to that temperature. 


Sec. 1-2.2—Fine Aggregate 


2.2.1. Fine aggregate for concrete 
shall consist of natural sand and shall 
be the fine granular material resulting 
from the natural disintegration of 
rock. It shall consist of clean, hard, 
durable, uncoated particles. At the 
time of use it shall be entirely free of 
frozen material. 

2.2.2. Fine aggregate shall be free 
from organic impurities to the extent 
that, when subjected to the color test 
for organic impurities, it shall produce 
a color in the sodium hydroxide solu- 
tion not darker than that of Fig. 2 in 
the “Standard Method of Test for 
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Organic Impurities in Sands for 
Concrete” (A.S.T.M. Designation 
C40-33). 


2.2.3. Fine aggregate shall be of 
such quality that mortar composed of 
it, when tested by the “Standard 
Method of Test for Structural Strength 
of Fine Aggregate Using Constant 
Water-Cement Ratio Mortar” (A.S. 
T.M. Designation C87-44), shall have 
a compressive strength equal to that of 
similar specimens—of the same _pro- 
portions and composed of the same 
cement and Ottawa sand—graded as 
specified in the “Method of Test for 
Compressive Strength of Hydraulic- 
Cement Mortars” (A.S.T.M. Desig- 
nation C109-44). 


graded from coarse to fine and, when 
tested by means of laboratory sieves in 
accordance with the “Standard Method 
of Test for Sieve Analysis of Fine and 
Coarse Aggregates” (A.S.T.M. Des- 
ignation C136—39), shall conform to 
the gradation requirements in Table 1. 

The gradation requirements given in 
Table 1 represent the extreme limits 
for determining the suitability of fine 
aggregate under these specifications. 
To maintain uniformity of gradation 
for aggregate from any given source, 
a fineness modulus determination shall 
be made upon representative samples 
from that source. Thereafter the fine- 
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ness modulus of all shipments there. 
from shall not vary more than + 0,29 
from the fineness modulus of the rep- 
resentative sample. 


Sec. 1-2.3—Coarse Aggregate 


2.3.1. Coarse aggregate for concrete 
shall consist of hard, durable particles 
of crushed stone or crushed or yn- 
crushed gravel conforming to the re- 
quirements and tests given in para- 
graphs 2.3.2 through 2.3.5. 

2.3.2. Coarse aggregate shall be well 
graded from coarse to fine and, when 


TABLE 2 
Gradation Requirements for Coarse Aggregate 


TABLE 1 Aggregate Size Designated—in. 
Gradation Requirements for Fine Aggregate Sieve 
ited Sieve by Weight Total Passing, by Weight 
a Size per cent per cent 
95-100 2 in. 
betes 45-70 1 in. 100 90-100 
No 20-55 3 in. 100 90-100 
No 5-30 in. 90-100 25-60 
INO. No. 4 0-15 0-10 0-10 
2.2.4. Fine aggregate shall be well me is ie | 


* Square openings. 


tested by means of laboratory sieves in 
accordance with the “Standard Method 
of Test for Sieve Analysis of Fine and 
Coarse Aggregates” (A.S.T.M. Des- 
ignation C136-39), the gradation of 
each designated size shall conform to 
that shown in Table 2. 

The designated size or sizes of 
coarse aggregate used for pipe shall be 
subject to the approval of the engineer 
and shall be such that the concrete can 
readily be placed around the cylinder 
and reinforcing, to provide solid, com- 
pact, homogeneous walls and smooth 
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surfaces. The designated sizes shall 
not exceed $ in. for 36-in. and smaller 
pipe, ? in. for 42- to 60-in. pipe and 1 
in. ne 66-in. and larger pipe. 

2.3.3. Deleterious substances in 
coarse aggregate shall not exceed the 
amounts given in Table 3, as deter- 
mined by sampling and testing proce- 
dures listed in the “Standard Specifi- 
cations for Concrete Aggregates” 
(A.S.T.M. Designation C33-44). 

2.3.4. Thin and elongated pieces, 
the maximum dimension of which ex- 
ceeds five times the minimum, shall 
not be in excess of 10 per cent of the 
coarse aggregate by weight. 

2.3.5. The coarse aggregate, when 
subjected to five alternations of the 
sodium sulfate test in accordance with 
the “Tentative Method of Test for 
Soundness of Aggregates by Use of 
Sodium Sulfate or Magnesium Sul- 
fate’ (A.S.T.M. Designation C88- 
46T), shall have a corrected loss not 
in excess of 12 per cent. 


Sec. 1-2.4—Samples of Concrete Ag- 
gregates 


At least two weeks prior to mixing 
concrete, the contractor shall deliver 
in suitable containers, for preliminary 
approval, samples of not less than 1 cu.- 
ft. each of fine aggregate and coarse 
aggregate. All samples shall be plainly 
labeled to indicate the source of the 
material, the date and the name of the 
collector. Methods of sampling ag- 
gregates shall be in accordance with 
the “Tentative Methods of Sampling 
Stone, Slag Gravel, Sand and Stone 
Block for Use as Highway Materials” 
(A.S.T.M. Designation D75-46T ). 


Sec. 1-2.5—Water 


Water used for concrete and for 
curing pipe shall be clean and free from 
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oil, acid, strong alkalies or vegetable 
matter, and the source shall be ap- 
proved by the engineer. i 


2 
Sec. 1-2.6—Steel for Cylinders __ 


2.6.1. Steel for cylinders less than } 
in. thick shall conform to the “Tenta- 
tive Specifiations for Light Gage Struc- 
tural Quality Flat Hot-Rolled Carbon 
Steel, Open-Hearth, Grade B” (A.S. 
T.M. Designation A245-44T). 

2.6.2. Steel for cylinders } in. or 
more in thickness shall conform to the 
“Tentative Specifications for Low and 
Intermediate Tensile Strength Carbon- 
Steel Plates of Structural Quality, 


TABLE 3 


Permissible Amounts of Deleterious Substances 
in Coarse Aggregate 


Maximum Weight 


Limit 

per cent 
Coal and 0.50 


Material finer than 200 sieve. ..1.00 
Combined total of above items. . .5.00 


Grade B” 
A283-46). 


Sec. 1-2.7—Steel for Reinforcement 


2.7.1. bars for reinforce- 
ment of concrete shall conform to the 
“Standard Specifications for Billet- 
Steel Bars for Concrete Reinforce- 
ment, Structural Grade” (A.S.T.M. 
Designation A15-39). Steel wire for 
reinforcement of concrete shall conform 
to the “Standard Specifications for 
Cold-Drawn Steel Wire for Concrete 
Reinforcement” (A.S.T.M. Designa- 
tion A82-34). Wire used for ties may 
be annealed. 

2.7.2. Wire-mesh reinforcement for 
mortar coating of fittings shall conform 
to the “Standard Specifications for 


(A.S.T.M. Designation 
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Welding Steel Wire Fabric for Con- 
crete Reinforcement” (A.S.T.M. Des- 
ignation A185-37). 


Sec. 1-2.8—Steel for Joint Rings 


2.8.1. Steel strips for bell rings less 
than } in. thick shall conform to the 


“Tentative Specifications for Light 
Gage Structural Quality Flat Hot- 
Rolled Carbon Steel, Open-Hearth 


Process, Grade A” 
nation A245-44T ). 

2.8.2. Steel plate for bell rings } in. 
or more in thickness shall conform to 
the “Tentative Specifications for Low 
and Intermediate Tensile Strength 
Carbon-Steel Plates of Structural 
Quality, Grade A” (A.S.T.M. Desig- 
nation A283-46T ). 

2.8.3. Special shapes for spigot joint 
rings shall conform to the “Standard 
Specifications for Boiler Rivet Steel 
and Rivets, Grade A” (A.S.T.M. Des- 


(A.S.T.M. Desig- 


Section 1-3—Fabrication of Pipe 


Sec. 1-3.1—General Requirements 


3.1.1. In general, pipe shall have a 
nominal length of 12, 14 or 16 ft.; ex- 
cept for bends, reducers, closure pieces 
and other special fittings which may 
be made in shorter lengths. 

3.1.2. Pipe shall be round and true 
and shall have smooth and dense fin- 
ished surfaces. The mean internal di- 
ameter of any portion of each section of 
pipe shall not fall short of the nominal 
diameter or size specified by more than 
+ in., if the pipe is 48 in. or smaller; 
nor by more than 4 in., if the pipe is 54 
in. or larger. 

3.1.3. The minimum wall thickness, 
the minimum thickness of concrete lin- 
ing and the minimum and maximum 
center-to-center spacing of circumfer- 
ential reinforcement for each size of 
pipe shall be as shown in Table 4. 
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ignation A31-40) or to the “Tentative 
Specifications for Low and Interme- 
diate Tensile Strength Carboa-Stee| 
Plates of Structural Quality, Grade A” 
(A.S.T.M. Designation A283-46T). 


Sec, 1-2.9—Steel Castings for Fit. 

tings 

Steel castings for fittings shall con- 
form to the “Tentative Specifications 
for Mild- to Medium-Strength Carbon- 
Steel Castings for General Applica- 
tion, Grade 70-36, Normalized” (A.S. 
T.M. Designation A27-46T). 


Sec. 1-2.10—Steel Plates for Specials 

and Fittings 

Steel plates for specials and fittings 
shall conform to the “Tentative Speci- 
fications for Low and Intermediate 
Tensile Strength Carbon-Steel Plates 
of Structural Quality, Grade B” (A.S, 
T.M. Designation A283-46T ). 4 


3.1.4. The rubber gasket type of joint 
shall be used for 30-in. and smaller 
pipe, and either the rubber or lead 
gasket type shall be used for pipe 
larger than 30 in. 


Sec. 1-3.2—Design of Steel Re- 


inforcement 


The reinforcement of the pipe shall 
consist of a welded steel cylinder sur- 
rounded by a cage or cages of rein- 
forcement bars. The cylinder shall be 
not less than 16 gage, U.S. Standard, 
and shall be of approved thickness. 
The combined cross-sectional area of 
steel in the cylinder and in the rein- 
forcement cage shall be such that the 
steel will not be stressed in excess of 
12,500 psi. when the pipe is subjected 
to an internal pressure equivalent to 
the hydrostatic head or pressure as 
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fixed by the purchaser, with no allow- 
ance for the tensile strength of the con- 
crete. The cross-sectional area of the 
circumferential reinforcing bars shall 
be not less than 40 per cent of the com- 
bined area of the steel cylinder and 
cage reinforcement per linear foot of 
pipe, unless otherwise specifically per- 
mitted. Reinforcement for pipe to be 
subjected to heavy traffic loads or ex- 
cessive trench cover shall be in ac- 
cordance with the special requirements 
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either by a resistance welder or by a 
hand electric-arc weld. After welding, 
the rings shall be smoothed by grinding 
the rough surfaces of the weld flush 
with the adjacent surface. The rings 
shall be expanded by a press beyond 
their elastic limits so that they are ac- 
curately shaped. They shall be checked 
for size and shape on accurate tem- 
plates before being welded to the cyl- 
inders. The minimum thickness of the 
completed bell or spigot rings shall be 


of the purchaser. fs in. The rings shall conform to the 
Requirements for Pipe of Various Sizes 
Minimum Thickness Circumferential Reinforcement Spacing 
Pipe id. 
Pipe Wall Concrete Lining Min. Max 
in. 

3} 1 1} 

3} 1 1} 

34 1 1} 

4 1 i} 

4} 1} 

5 1} 1} 

5} 1} 1? 

6 1} 1} 

63 13 2} 

7 1} 23 

1} 


Sec. 1-3.3—Joint Rings 


The steel bell-and-spigot joint rings 
for joints of the rubber or lead gasket 
type shall be so designed and fabricated 
that when the pipe is laid it will be 
self-centering. The rings shall be ac- 
curately formed and finished to ob- 
tain a close, sliding fit for the self- 
centering surfaces. tolerance 
between the theoretical diameters and 
the actual diameters of the contact sur- 
faces shall not exceed yy in. Each 
ring shall be formed by one or more 
pieces of steel butt-welded together, 


details submitted by the manufacturer 
and approved by the engineer. The 
joint rings for rubber gasket joints 
shall be so designed that, when the pipe 
is laid and the joint completed, the 
gasket will be enclosed on all four sides. 
The contact surfaces shall be smooth, 
to prevent cutting of the rubber gasket 
during installation. The joint rings 
for lead gasket joints shall be so de- 
signed that, when two pipes are joined, 
there will be a wedge-shaped recess 
between the bell-and-spigot joint rings 
to receive the gasket. The portions of 
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the joint rings which will be exposed 
after the pipe is cast shall be protected 
from corrosion by an approved coating. 


Sec. 1-3.4—Gaskets 


3.4.1. The rubber gasket type of 
joint shall be sealed with a continuous 
ring gasket made of a special composi- 
tion rubber of such size and cross sec- 
tion as to fill completely the recess pro- 
vided for it. The gasket shall be the 
sole element depended upon to make the 
joint watertight and shall have smooth 
surfaces free from pitting, blisters, po- 
rosity and other imperfections. The 
rubber compound shall contain not less 
than 65 per cent by volume of first- 
grade natural crude rubber. The re- 
mainder of the compound shall consist 
of pulverized fillers free from rubber 
substitutes, reclaimed rubber and dele- 
terious substances. The compound 
shall meet the following physical re- 
quirements when tested in accordance 
with appropriate sections of “Methods 
of Physical Tests and Chemical An- 
alyses for Rubber Goods” (Federal 
Specification ZZ-R-601 and 601A): 

Tensile strength. The tensile 
strength of the compound shall be at 
least 3,000 psi. 

Elongation at rupture. 
gage marks shall stretch to not less 
than 10 in. at rupture. 

Specific gravity. The specific grav- 
ity shall be between 1.15 and 1.23. 

Cold flow test. The percentage of 
cold flow—computed as 100 times the 
change in thickness divided by the 
original thickness—shall not exceed 12 
per cent when tested by subjecting a 
disk of the material, } in. thick by } 
in. in diameter, to a pressure of 600 
psi., using a spring pressure device 
placed in an air oven at a temperature 
of 158°F. for 24 hours. 


Two-inch 


Tensile strength after aging. The 
tensile strength of the compound, after 
being subjected to an accelerated aging 
test for 96 hours in air at 158°R, 
shall not be less than 80 per cent of 
the tensile strength before aging. The 
test shall be that described in ‘‘Meth- 
ods for Testing Rubber Goods” (Fed- 
eral Specification ZZ-R-601-A, See, 2, 
Par. 14). 

3.4.2. The lead gasket type of joint 
shall be sealed with a continuous ring 
of fiber-filled soft lead gasket, of suit- 
able size and cross section, to be calked 
from the inside of the pipe into the 
wedge-shaped recess formed by the 
joint rings. The lead gasket shall be 
the sole element depended upon for 
making the joint watertight. 

3.4.3. The contractor shall submit 
for approval details of the shape and 
size of the gaskets he proposes to 
furnish. If required by the engineer, 
the contractor shall also submit test 
results showing the chemical and phys- 
ical properties of the materials used in 
the manufacture of the gaskets. 


Sec. 1-3.5—Fabrication of Steel Cyl. 
inders 


3.5.1. The cylinders shall be formed 
by shaping and welding together steel 
sheets or plates of specified material 
and thickness. The cylinders shall be 
accurately shaped to the size required, 
and the joint rings shall be welded to 
the ends before testing. 

3.5.2. All welding shall be done by 
the shielded-arc process which ex- 
cludes the atmosphere during the depo- 
sition of the metal. Manual welders 
shall be qualified in accordance with 
Par. U-69 of the A.S.M.E. “Code for 
Unfired Pressure Vessels.” The man- 


ufacturer shall submit for approval, 


the specific details of materials and 
methods he proposes to use in welding 
before any welding is done. 


ring’ 
jecte 
wate 
toa 
but 
Whil 
shall 
parts 
Cylin 
unde: 
point 
other 
cylin 
shall 
it is 


W.W.A. STANDARD SPECIFICATION ers 

ir. AWWA Mai 
ben 
as 1 
fror 
| quit 
in € 
if te 
fact 
| add: 
| eng! 
spec 
| welc 
usec 
proc 
the 1 
tion 
Test 
and 
| for | 
ter 
| Over 
born 
3. 
| | 

requi 
| Sec. 3 
me 

Th 
welde 
form, 


March 1948 


3.5.3. Specimens for tensile and 
bending tests of welds shall be fur- 
nished by the contractor to the engineer 
as required. The number of cylinders 
from which test specimens are re- 
quired to be cut shall not exceed one 
in every 300 ft. of pipe; provided that 
if tests indicate the welding is unsatis- 
factory, the contractor shall furnish 
additional samples as advised by the 
engineer. Cylinders from which test 
specimens have been cut may be patch- 
welded in an approved manner and 
used in the work. The test specimens, 
procedure and results shall conform to 
the requirements of the “Reduced Sec- 
tion Tensile Test” and the “Free Bend 
Test” described in Sec. 3-5.1, 3-5.2 
and 3-5.3 of “Standard Specifications 
for Electric Fusion Welded Steel Wa- 
ter Pipe for Sizes 30 Inches and 
Over” (A.W.W.A. 7A.3-1940). The 
expense of the welding tests shall be 
borne by the purchaser. 

3.5.4. Each steel cylinder, with joint 
rings welded to its ends, shall be sub- 
jected to a hydrostatic test under a 
water pressure which stresses the steel 
toa unit stress of at least 20,000 psi. 
but not greater than 25,000 psi. 
While under pressure test, all welds 
shall be thoroughly inspected and all 
parts showing leakage shall be marked. 
Cylinders which show any leakage 
under test shall be rewelded at the 
points of leakage and subjected to an- 
other hydrostatic test. The finished 
cylinder, with joint rings attached, 
shall not be used in the work unless 
it is completely watertight under the 
required test pressure. 


Sec. 1-3.6—Fabrication of Reinforce- 
ment Cage 


The steel reinforcement cage or 
cages shall be made of continuous or 
welded steel rods wound in helical 
form, or of individual bars shaped and 
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butt- or lap-welded into circular rings, 
as specified by the purchaser. Each 
circumferential weld in the rods or 
bars shall be subjected to a test stress 
of 25,000 psi. before being assembled 
in the cage. The circumferential rods 
or bars in the cage shall be accurately 
spaced and shall be rigidly assembled 
by means of longitudinal rods or wires 
securely attached to them in an ap- 
proved manner. Each cage shall be 
fabricated and rigidly heid in such a 
manner that the reinforcement will 
remain in proper position during the 
casting of the pipe. The minimum 
distance between the reinforcing steel 
and the surface of the pipe shall be 
1 in. 


Sec. 1-3.7—Concrete for Pipe o 


3.7.1. Proportioning. The propor- 
tions of cement, fine aggregate, coarse 
aggregate and water used in concrete 
for pipe shall be subject to and shall 
not be changed without the approval 
of the engineer. The proportions shall 
be determined and controlled as the 
work proceeds, to obtain homogeneous, 
dense, workable, durable concrete of 
specified strength in the walls of the 
pipe and a minimum of defects in the 
surfaces of the pipe. The proportions 
shall be those which will give the best 
over-all results with the particular 
materials used for the work and shall 
be subject to the following limitations : 

Cement factor. A minimum of 7.0 
bags of cement shall be used for each 
cubic yard of concrete. 


Water-cement ratio. A maximum 


of 5.8 gal. of water shall be employed 
per bag of cement. 

Ratio of fine aggregate to cement. 
A minimum of 1.50 and a maximum 
of 2.00 parts of fine aggregate shall be 
mixed with 1 part of cement by vol- — 

ume. 
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Ratio of total aggregates to cement. 
A minimum of 4.00 and a maximum of 
4.50 parts of coarse and fine aggre- 
gates shall be mixed with 1 part of 
cement by volume. 

3.7.2. Measurement of materials. A 
barrel of cement shall be considered 
as 4 cu.ft. or 376 lb., and a bag of 
cement ‘shall be considered as 1 cu-ft. 
or 94 lb. Cement in standard sacks 
need not be weighed, but bulk cement, 
if its use is permitted, shall be weighed 
Water for mixing shall be measured 
by volume or by weight. Concrete ag- 
gregates for each batch shall be meas- 
ured separately by weighing. The 
proportions of aggregates shall be com- 
puted on the saturated and surface-dry 
basis and the water-cement ratio shall 
be exclusive of water within the ag- 
gregates and absorbed by them. The 
equivalent unit weights for both fine 
and coarse aggregates shall be deter- 
mined in accordance with the “Stand- 
ard Method of Test for Unit Weight 
of Aggregate’ (A.S.T.M. C29-42), 
using a l-cu.ft. cylindrical container. 
The equipment and devices for weigh- 
ing and measuring shall at all times be 
accurate within 1 per cent. 

3.7.3. Mixing. The mixing shall 
be thoroughly done by a batch mixer 
of approved type, rotating at a speed 
of 14-20 rpm. or a peripheral speed 
of approximately 200 fpm. The drum 
shall be entirely emptied before re- 
charging. Mixing time shall be at 
least two minutes. Transit mixing 
shall not be used except by written 
authorization and under specific re- 
quirement of the engineer. 

3.7.4. Strength. Standard concrete 
cylinders shall attain a compressive 
strength of not less than 2,300 psi. in 
7 days and 4,000 psi. in 28 days, as 
determined by tests of cylinders taken 
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from each day’s pour. Pipe made 
from concrete which does not meet the 
strength tests will be subject to re. 
jection. 

3.7.5. Samples and testing. At least 
four standard test cylinders shall be 
prepared from each day’s pour of con- 
crete by the engineer. Test cylinder 
specimens shall be made and stored 
in conformance with the “Standard 
Method of Making and Curing Con- 
crete Compression and Flexure Test 
Specimens in the Field” (A.S.T.M, 
Designation C31-44). The specimens 
shall be tested at the expense of the 
purchaser by an approved testing 
laboratory. 

3.7.6. Forms. The forms shall be 
of steel made with butt joints through- 
out and with the interior surface 
smooth and true. The forms shall be 
so constructed that the inner and outer 
forms, joint rings and reinforcement 
shall be held in circular and concentric 
positions; and so designed that the 
inside form can be collapsed and the 
outside form expanded to allow both 
to be readily removed from the pipe 
and the base casting ring without in- 
jury to the freshly set concrete. Forms 
shall be sufficiently tight to prevent leak- 
age of mortar; and they shall be stiff 
enough and so braced as to withstand, 
without deformation of any kind, all 
operations incident to the pouring and 
setting of the concrete. Forms shall 
be cleaned and oiled before each period 
of use. 

3.7.7. Placing concrete. The trans- 
porting and placing of concrete shall 
be carried out by approved methods 
which will prevent the separation of 
concrete materials, the displacement of 
steel from its proper position in the 
forms and the distortion of the forms. 
Approved methods of vibrating or rod- 
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ding shall be used to compact the con- 
crete in the forms and to secure satis- 
factory surfaces on the pipe. The tops 
of the pipes shall be kept covered and 
moist until the forms are removed. 
Forms shall not be removed until the 
concrete has set sufficiently to avoid 
spalling or damage to the pipe during 
the process of form removal. 

oH 


Sec. 1-3.8—-Curing of Pipe 


3.8.1. General. The pipe may be 
cured by water spraying, by steam or 
by a combination of these methods. 
Water curing may be used if the tem- 
perature is continuously above 50°F. 


REINFORCED CONCRETE WATER PIPE 
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3.8.3. Steam curing. The pipe, un- 
der covering, shall be steam cured on 
the base rings in a vertical position 
for a period of at least twelve hours 
before the forms are removed. Im- 
mediately after the forms are removed, 
the pipe shall be placed under cover 
for additional steam curing before tip- 
ping from the base casting rings. It 
shall not be so tipped for at least 36 
hours after casting and shall be steam 
cured continuously during this period, 
except when the forms are being re- 
moved. The temperature of the steam 
within the forms and under the cover- 
ing shall be at least 110° and not more 
than 150°F. and the atmosphere shall 
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Adequate facilities and space shall be be sufficiently humid to keep the pipe 


provided for proper curing. 

3.8.2. Water curing. The pipe shall 
be kept continually moist by spraying 
it for a period of at least ten days 
after it is poured. Satisfactory ar- 
rangements for covering the pipe and 
respraying it shall be provided so that 
it will not dry out, either on the in- 
side or outside, during the curing 
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moist at all times. After the pipe has 
been tipped and removed to storage, it 
shall be kept moist for a period of at 
least seven days. In lieu of the final 
sprinkling period, the contractor may 
substitute steam curing for an addi- 
tional period approved by the engineer, 
as determined by tests on standard test 
cylinders cured by a combination of 
steam and water and by steam alone. 


Section 1-4—Specials and Fittings 


Sec. 1-4.1—General 


The manufacturer shall furnish all 
fittings and special pieces required for 
closures, curves, bends, branches, man- 
holes, air valves, blowoffs and con- 
nections to main-line valves and other 
pipes shown on the contract drawings 
or ordered by the purchaser. Specials 
shall conform to the details furnished 
by the purchaser, or—if required—to 
the details furnished by the manufac- 
turer and approved by the purchaser. 
Either of two types shall be used: 

Type A—specials of the same gen- 
eral type of construction as the straight 


pipe, with steel-sheet cylinder, con- 
crete lining and reinforced concrete 
exterior covering ; 

Type B—specials of cut and welded 
steel plate of approved thickness, with 
mortar coating on interior and exterior. 


Sec. 1-4.2—Specials (Type A) 


The steel sheet shall be cut, shaped 
and welded to form the properly shaped 
bend, tee, reducer or other special. 
The welds shall be inspected and the 
completed cylinder shall be tested for 
tightness by an approved method, if 
specifically required by the purchaser. 
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A cage or cages of steel reinforce- 
ment with approved cross-sectional 
areas shall be formed around the cyl- 
inder and openings. Longitudinal re- 
inforcement sufficient for the additional 
stresses in the pipe walls shall be pro- 
vided. The interior concrete shall be 
placed in a manner similar to that 
used for straight pipe. The exterior 
concrete shall be applied in the form 
of mortar coating placed by an ap- 
proved method of pressure application. 


Sec. 1-4.3—Specials (Type B) 


4.3.1. The steel plate for the fabri- 
cated steel-plate specials shall be cut, 
shaped and welded so that the finished 
special shall have the required shape 
and interior dimensions. The defiec- 
tion angle between adjacent courses 
of a bend shall be not greater than 
224 deg. Adjacent courses shall be 
joined by butt-welding. The mini- 
mum length of the courses shall be 
one-half the diameter of the pipe. 
Fabrication and welding shall con- 
form to the requirements of Sec. 1—3.5 
of these specifications. 

4.3.2. Wire-mesh reinforcing shall 
be applied to the interior and exterior 
surfaces of the fabricated special. It 
shall be 2 < 4-in. No. 13 gage welded 
wire fabric, held % in. from the sur- 
faces of the steel plate. The members 
on the 2-in. spacing shall extend cir- 
cumferentially around the special with 
ends overlapped 4 in. and tied to- 
gether. Longitudinal splices shall be 
staggered. 

4.3.3. The steel plate specials shall 
be lined and coated with mortar at 
least } in. thick, deposited on the sur- 
faces under impact produced by re- 
volving brushes, air pressure or other 
approved means. The mortar shall 
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contain not less than 1 part cement 
to 4 parts sand of a grading approved 
for the method of application used and 
shall develop a 28-day compressive 
strength of not less than 3,500 psi, 

4.3.4. The mortar-coated specials 
shall be cured either by water spraying 
or by steam as specified under Sec. 
1-3.8 herein. 


Sec. 1-4.4—Curves, Bends and Clo. 
sures 


Horizontal and vertical long-radius 
curves shall be formed by straight pipe 
in which spigot rings are placed on a 
bevel. The total angular deflection for 
beveled pipe shall not exceed 5 deg. 
at any joint. Slight deflections may 
be made with straight pipe, provided 
that the maximum joint opening caused 
by such deflections shall not exceed 
lin. Short-radius curves and closures 
shall be formed by fabricated specials 
of either of the two types specified 
above. 


Sec. 1-4.5—Openings and Connec- 
tions 


Manholes and flanged, spigot or bell 
connections for air valves, blowoffs or 
connections to other pipes shall be 
built into the walls of the concrete pipe 
at locations the contract 
drawings or ordered by the purchaser. 
Wall openings shall be formed by 
welding fittings of cast steel or fabri- 
cated structural steel of approved de- 
sign to the steel cylinder and the rein- 
forcing cage of straight pipe. If 
required, the interior and exterior sur- 
faces of structural steel connections 
shall be lined and coated with rein- 
forced mortar as specified in See. 
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